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SYSTEM 
“Lite-Line” System 
A continuous channel system of 
Nuorescent units, for prowding 


levels from 50 to 100 
footcandies 


BENIAMIN ELECTRIC MFG CO. Dept | 
DES PLAINES, ILLINOIS 


Please send me without cost of obligation. your Menus! of 
Lighting Apphcatron Data to assist me in planning Good Lighting 


= 


Tone State 


SYSTEM 4 

High Nerrow-Bey 
Concentrating Units 
Individually spaced incandescent 


system for providing illummmation 
levels from 20 to SO footcandies. 


SYSTEM > 

High-Bay Combination Units 
A system of combination mercury 
and incandescent units for 
providing illumination levels 
from 20 to 50 footcandies 


SYSTEM 7 
RLM “Shield-Flo 40° 
A system of individually spaced, 
specially shielded, closed end 
fluorescent units. providing 
from 20 to 50 footcandies. 


system O 


“Magna Fle 
A high ight output system of fluorescent os 
units, providing from 40 to 70 seer?” 

footcandies 


This manual brings you the principles and data needed to develop 
good planned industrial lighting installations. It shows you how 
to insure success of planned lighting through the proper applica- 
tion of the 12 basic Benjamin Lighting Systems. 


These 12 Benjamin Systems enable you to meet, with a suitable 


lighting system or systems, the varied seeing tasks and environ- 
mental conditions involved in industrial lighting. 

The Benjamin Manual of Lighting Application Data shows how 
the 12 systems can be used to provide required illumination levels 
from 10 to 150 footcandles; how they can be applied to specific 
lighting problems; how the use of the 12 systems, as outlined in 
the manual, simplifies planning and helps to determine the 
selection of the system or systems best suited to the specific 
requirements. 


For your complimentary copy of this "Manual of Lighting 
Application Data,” fill in and mail the coupon or write to: 


BENJAMIN ELECTRIC MFG. CO., Dept. ! 


BENJAMIN 


Lighting Egucpmenl 


Sold Exclusively through Electrical Distributors 


DES PLAINES, ILLINOIS 
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They'll never find a “bargain in lighting” 
by “picking fixtures”. Yet you meet hun- 
dreds like this every day. And so do we. 

No one fixture will solve all lighting 
problems. 

There are, in fact, literally thousands of 
luminaires engineered to do specific jobs 
One may be the right answer—or it may 
take two or three. 

Good lighting combined with practical 
economics takes the services of a qualified 
lighting engineer. 

Whether you plan lighting, buy light- 
ing or install lighting, the services of a 
Westinghouse lighting engineer are avail- 
able to you. J-04280 
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in Tacoma since relighting with Litecontrol 


And no wonder, with their 
merchandise displayed in so 
well-lighted an area. Note the 
evenness of the illumination 
the absence of harsh shadows 

the ease of seeing all 
of which make a good lighting 
mstaliation 

Proper oprcal relationship of lamps tothe Holophane 
CONTROLENSES* ensures this correct light distribution 
The No. 9124 fixeure can be used, as in this Tacoma 
store, with incandescent lens boxes tor accent lighting 
m rons of any length or in rectangles, angles, 
or crosses. And its smooth, gracetul lines and shallow 
recess depth are advantages to consider tor any modern 
architectural design 
Other teatures are the flexibility of mounting, easy 
cleaning, easy relamping Available in two or three 


lamp models and with 75 watt slimline lamps. Write 
today for intormation and assistance in solving your 
lighting problems. 


ostotlotion; Rhodes Brothers, Tacomoe Wash 
Architects: Mock & Morrison, Tacoma 
Eng neers: Beverly Trows & Ase 
“ontractors: The Electric Conetre 
Wes! oghovuse Elect 
vrved lens features combination 


rescent bos 1.300 


Wotts per fst 00 wotts, incandescent 
100 wotts 

Aveo L@hted, 74 feet by 120 feet 

50 service overage 
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COMBINE EDUCATION WITH RECREATION 


Plan Your 1950 Uacalion lo includle the:— 


SOUTHERN CALIFORNIA IES TECHNICAL CONFERENCE 
AUGUST 21-25, 1950 
Huntington Hotel — Pasadena, California 


Ps to the Lighting Man will be These Typical 100 Footcandle Lighting Installations of 
Athletic Fields, Super Markets and Automotive Gas and Service Stations. 


Snyder-Lynch 

Center— 
Burbank 


Los Angeles 
Coliseum 


Market Basket 
Super Market 


PLAN TODAY FOR THAT TRIP VOU'VE PROMISED YOURSELF . . . SOWEDAY! 
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Fading of Colored Materials 
by Light and Radiant Energy 


IGHT IS an indispensable factor in the display 
and sale of merchandise, but long exposures 
to high intensities of illumination may result 

in damage to the articles displayed. Consequently, 
a knowledge of some of the complex facts about the 
fading of colored goods by radiant energy, both 
visible and invisible, should be of value to mer 
chants in reducing preventable losses 

Wavelength is one of the most important factors 

in making radiant energy visible to the human eve 
It is also important in the potentiality of energy to 
produce fading of colored materials and deteriora 
tion of other materials, but the effective spectral 
range is greater than that which produces vision 
and the wavelengths producing maximum fading 
may be different for every colored material. Energy 
must be absorbed to produce a photochemical 
change, but the effect is not necessarily proportional 
to the amount of energy absorbed. Radiant energy 
which is absorbed does not necessarily produce 
fading. Consequently, natural and artificial light 
sources vary in their fading potentialities because 
of variations in spectral distribution of the energy 
radiated 

During the past 25 vears Lighting Research 

Laboratory has prosecuted many researches for the 
purpose of evaluating some of the complex factors 
involved in fading by radiant energy. Some results 
have already been reported,’® but other important 
researches have been completed recently and are 
being described here for the first time 

Most of the artificial sources now in use for gen 

eral illumination radiate a very small percentage of 

their energy in the ultraviolet region, wavelengths 

shorter than 44000. Measurements by the authors 

gave the following values for natural davlight and 
for several common illuminants 

Energy shorter than \4000 
Microwatts 
Illuminant per lumen 


Midsummer sunlight and skylight 72 

watt tungsten filament lamps 
3500 te fluorescent lamps 

4500 ite fluorescent lamps 

Davlight fluoreseent lamps 

Soft white fluorescent lamps 

Meesxns Tavion Peacns are with the Lighting 


Research Laboratory, Genera tr Nela Park Cleveland 
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By A. H. TAYLOR and W. GC. PRACEJUS 


Ultiaviolet energy is often blamed for much of 
the fading of colored textiles by light. Some have 
gone so far as to claim that complete protection 
from fading by fluorescent lamps can be achieved 
by using plastic sleeves on the lamps, these sleeves 
being claimed to be opaque to the ultraviolet. The 
above table shows that there is very little ultra 
violet in the radiation from the lamps hence its 
vomplete absorption should change very little the 
fading produced by the same number of footcandle 
hours’ exposure with and without absorption of the 
ultraviolet. This has been confirmed by tests with 
29 colored textiles exposed to shielded and un 
shielded fluorescent lamps 

Since natural daylight contains about ten times 
as much ultraviolet per lumen or footeandle as does 
the light from artificial illuminants (see ’ Table 
above ), it appeared of interest to determine whether 
fading in daylight would be greatly reduced by 
filtering out this energy. In previous papers* * it 
has been shown that fading of colored textiles is 
produced by energy throughout the ultraviolet and 
visible spectrum up to approximately 25800, the 
orange-red 

In a test just completed, *4 colored textile speci 
mens were exposed to midstonner sunlight and sky 
light through '4-inch plate glass (which transmits 
most of the ultraviolet in sunlight) to simulate con 
ditions in a show-window with daylight. One por 
tion of each specimen was covered with a Wratten 
2A gelatin filter which absorbs the ultraviolet 
shorter than ~4000 but freely transm ts energy in 
the visible spectrum kor comparative purposes 
another portion of each specimen was covered with 
cellophane which freely transmitted the ultraviolet 
and visible energy. Some of the specimens were 
exposed for a total of 194,000 footeandle-hours, 
others which faded sooner being given a shorter ex 
posure. Fifty-seven of the specimens (68 per cent 
faded as much under the Wratten 2A filter (no 
ultraviolet) as did those under the cellophane 
ultraviolet plus light Twenty-four of the speci- 
mens (29 per cent) showed slightly greater fading 
with ultraviolet plus light than without ultraviolet 
though in no case was there a significant difference 
These results indicate that the fading of colored 


tertiles by daylight is prim ipally due to radiant 
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reaching the meat. Tests with various fresh and 
processed meats imdicate that onlw the processed 

eats such as bologna, meat loaf boiled ham, ete., 
are affected by light during a normal period of dis 


most 


ttible to color change by light, indicate per 


approx 
mately 150 to 200 footeandle-hours In a well 
lighted display case this we ild require two to three 
hours. In the tests with tungsten filament lamps of 
the type used with meat-display cases, a sheet of 


\y-inch plate glass was interpos d. to simulate serv 
ie conditions. No glass was used with the soft 
white fluorescent lamps 

The recording spectrophotometer was used to 
measure the spe tral reflectance of the bologna be 
fore and at intervals during the test Within ex- 
perimental errors the fading or color change was 
identical under the two sources for equal exposures 
mn footcandle- hours 

With improvements in cigar display-case light 


ing. involving the use of higher illumination from 


fluorescent lamps, the question of possible fading 
or bleaching of the cigars arose. The authors have 
just completed an extensive test to st uly this sub 
eet. Seven brands of cigars were displaved in a 
ommerciallyv-available case lighted by a 64-1ne h 
r-6 slimline fluorescent lamp Illumination mea 
surements at Various positions on the display 
shelves indicated intensities ranging from 10 to 75 
footeandles. Cigars were displayed in the normal 
manner in the case and at regular time intervals 
one or two cigars in each box were covered with 
black paper to terminate exposure to light This 
rave prowressive series of continuous exposures 
ranging from two weeks to three months At the 
end of this time the various exposed cigars were 
compared with unexposed specimens, to se leet those 
showing a just perceptible olor change and those 


showing a chanye sufficiently great to be observable 
when comparing the exposed and unexposed areas 
of a single eivar, as nu ight be done by a customer 
The average exposure required to produce a just 
perceptible color change Was approxtin ately 40.000 
footeandle-hours. At least double this exposure was 
required to produ an easily noticeable ehanye, 
but it is questionable whether even this amount of 
hange would really be objectionable to most cigar 
smokers. These exposures are so large that it seems 
improbable that any obj tionable changes would 
occur in practice, unless the cigars were located so 
as to receive high intensities of davlght 

For many vears the National Bureau of Stand 
ards and the American Association of Textile 
Chemists and Colorists have cooperated im develop 
nye apparattis al al techniques for determining the 
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color-fastness of dved textiles. Their most recent 
development has been the development of dyed 


papers by means of which exposures in ‘* Fadeome 


ters’ can be evaluated. The Fadeometers employ 


high intensity carbon ares around which the textile 
specimens are rotated 

The National Bureau of Standards has been fur 
nishing specimens of the special dved paper, for 
exposure to a Fadeometer simultaneously with the 
test specimens. A book of standard faded papers 
is also furnished, by reference to which the actual 
exposure of the test specimens can be evaluated in 
**standard fading hours.’’ The authors recently in 
cluded some of these dyed papers* in their expo 
sures of textiles to daylight in July, during which 
the exposures were evaluated in footcandle-hours 
by use of a meter previously described.” Using the 
recording spectrophotometer to compare the fading 
with that of specimens in two standard booklets,** 
it was found that one standard fading hour was 
equivalent to 5700 footcandle-hours of mixed sun 
light and skylight in July, the paper being exposed 
through ',-ineh plate glass in the latter case 

Quartz mercury ares have at times been used for 
accelerated fading tests. It appears probable that 
much of the effect is due to energy in the spectral 
region shorter than 23000, energy not present in 
Another 
source rich in energy in this region is the germ) 


sunlight reaching the earth’s surface 


cidal lamp which radiates over 95 per cent of its 


*Bureau of Standards Light Sensitive Paper Ne 
**Standard booklets No 60 and SF 


ultraviolet in a single band at 42537, This energy 
has been found very effective in producing fading 
of textiles,® but there is no simple relationship be 
tween the rate of fading by sunlight and by these 
lamps. However, our tests indicate that they can be 
used to advantage for qualitative tests. Textiles 
which will not fade with germicidal lamps have 
also been found to be highly resistant to sunlight 

The authors have not studied the fading of col 
ored plastics, hence cannot state that the above gen 
eralizations apply to them. Obviously, different 
colorants are used and the photochemical reactions 
are likely to be different 

Plastics are likely to vary in regard to the depth 
of the penetration of ultraviolet, hence in) some 
eases such fading as occurs may take place very 
near the surface. Textiles, due to their porous mesh 
nature, allow depth penetration of all radiations; 


hence the color may be altered at appreciable depths 
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This model bowling hall was converted from a neighborhood movie. Bare fluorescent strips mounted directly on ceiling 
behind valances provide proper shielding to produce glareless, even illumination of 35 ft-c on the alleys. Installation 
at Dee's Bowling Hall, Rochester, N. Y.; Illuminating Engineer, V. D. Mitchell, Rochester Gas & Electric Co. 
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The factors of size, brightness and contrast 
(color) are used to aid seeing in the opera 
tion at right the critical inspection of 
small parts. Industrial type fluorescent 
units are supplemented by a device employ 
ing a 5-inch magnifying lens and either 
two 15-watt T-type lamps or two 6-watt 
fluorescent lamps. In the photograph be- 
low, adjustability is an essential for supple 
mentary luminaires in a garage. These 
500-watt glasstee] diffusers are on Tro]. E 
Duct for bringing the unit to where the 
truck is driven in. Vertical adjustment is 
by means of chains and hooks. The close 
up view at right shows over 80 footcandles 

of diffused light at the motor 


At right, the factors of size, bright- 

mess and contrast (color). Sodium 

oa lamps are used for microscopic in- 

spection to detect possible flaws in 

small metal parts. Type NA-9 lamp, 

mounted on adjustable base is used 
at the light source. 
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Lighting a Glass Block Window 


LIGHTING OBJECTIVE: To highlight accessories on glass shelves, at the same time providing ficient ti 
for dining. 


Lighting Installation at Cincinnati, Ohio 


VALANCE 
Lane 
~ GLASS BRICK 
Ls GLASS SELF 
‘ 
i 


General Information: The room is & feet by 9 
feet in area with an &-foot ceiling. The wainscot 


is White tlle 45 inches high with a vellow insert 


stripe. Upper walls are painted seft ellow and 
the ceiling, white The floor is soft Hlow and 
red marbleized linoleun The glass brick win 
low is recessed approximately 5 imehes 


Installation | fle 40 itt ref! s are mounted hormontally with the reflector side of the 
la tt behind a wooden valance board \ similar lighting effeet could 

Nucrescent lamp dlance closed at the top. thus directing all the light down 
vard. Light filters d t ho tw ss shelves at each sid f the window holding figurines and 
plants, i! ratvive Valatee interior os pamted a flat white. and the exterior a 
soft vellow te iteh the room walls \ shirred ruffle of turke red percals s fastened in back of the 
alat 

hos vostallatoon pe hs ana rave tihimination of o footeandles on a dinette table 30 inches from 
the windew 
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Utilization Curves for Floodlights 


By MERLE E. KECK 


ALCULATIONS of the average level of il 
lumination for floodlighting installations are 
either very inaccurate or very laborious if 
conventional published methods are used. Average 
levels of illumination are nearly always calculated 
by the lumen method. Two basic systems of flood 
lighting calculations using the lumen method are 
generally recognized and used. The first of these 
is printed in the IES Lighting Handbook’ while 
the second is printed in Nema Standards* and is 
known as the ‘‘Nema Method.”’ 

The method of calculation printed in the LES 


Handbook uses the basic formula 


4 
Number of Projectors 
F, 


where F Maintained average illumination level (foot 
candles 
Area of surface to be lighted (square feet 


Maintenance Factor (usually assumed to be 


PF, Initial lumens in the beam 
This formula and method assume that all of the lu 
mens in the beam will fall upon the area to be 
lighted 
mediately apparent to anyone familiar with flood 


That this assumption is not valid is im 


lighting installations and is shown by a scale draw 
ing of the outline of the beam of a floodlight as it 
is used in a typical football field lighting installa 
tion (Fig. 1 Calculations made by this method 
are inherently inaccurate 

The method of 
FL-6-30 is exceptionally ac 


calculation printed as NEMA 


Standard urate but 
verv laborious. The method of computation consists 
of plotting the area to be lighted on the photometrn 
test report and then adding up the number of lu 
mens contained inside the plotted area. The nun 
ber of lumens divided by the area in square feet 
This 


method of ealeulations presupposes that the pole 


gives the average intensity in footeandles 


locations and aiming point for each floodlight are 
known. The plotting of the area to be lighted on the 
photometric curve is not difficult but takes a con 
siderable length of time. Fig. 2 indicates the ap 
pearance of a football field when plotted on the 
photometric curve of a floodlight aimed as indicated 
in Fig. 1 
A paper presented at the Nationa 
laminating Engineering Society he 
French Lick, Indiana Author Westinghouse 
lend, (hie 


This method is accurate and its use is 


i Sept 
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Although it is a well recognized fact that foot- 
candle calculations for a floodlighting installa- 
tion must take into consideration the loss of 
those beam lumens spilled outside the area to 
be lighted, frequently this factor is omitted due 
to the complication of accepted methods of cal- 
culating this loss. It is proposed to evaluate 
this loss of light by introducing into the con. 
ventional formula a term called “Beam Utiliza- 
tion.” The material presented here includes a 
simple method of determining this “Beam Utili. 
zation” by means of Utilization Curves; as well 
as an analysis of the accuracy of this method 
of calculating footcandle levels for floodlight- 
ing installations. 


not unduly lengthy on small jobs where only a few 
floodlights are required ; however for sportslighting 
installations where 100, 200, 300 or more floodlights 
are involved the method is so laborious that it is 
seldom, if ever, used 

It is the opinion of the author that an accurate 
and much more usable method of caleulation will 
formula as printed in the IES 
Lighting Handbook is modified by the addition of a 


result if the basi 


beam utilization factor and a voltage factor. The 


modified formula may be expressed as follows 


service on 


voteand’es 


dimension 


in service 


dimen 


Figure 1. Outline of beam 
from a NEMA Type 4 flood [ 
light (52 x 45 Beam) in ; 
dicates that spill light can ' 
not be neglected in foot 


candle calculations \ 


/ 
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Figure 2. Plotting the outline of the field on the photo- 

metric test report permits calculation of the amount of 

spill light. Orientation of floodlight is that indicated in 


Fig. 1 
K., Voltage factor; compensates for change in 
lumen output of souree at other than rated 
voltage (‘dimensionless ratio 
4 Area to be lighted (square feet 


The most important new variable introduced is 
the Coefficient of Bean 


sates for the fact that all of the lumens in the beam 


Utilization which compen 
do not fall into the area to be lighted. A method 
of determining this factor, by using a set of utiliza 
tion curves and simple ratios, has been worked out 
which makes the determination of the Coefficient of 


Beam Utilization relatively simple and easy 


Principle of Utilization Curves 


concept involved in the determination 
onsider that the light 
floodlight 
ircles. Each of 


ontain a certain percentage of 


lhe basi 
of utilization curves is to 
which falls upon a surface normal to the 
beam os divided into concentric 
these cireles will 
distri 


the total beam lumens depending upon t 


bution of livht within the beam of the floodlight 
Since the beam may not be svmmetrical and in or 
der to provide for instances where the beam pattert 
is not centered on the area to be lahted, the beam 


quarters and the per 


This 


mav be further divided into 


centage of light in each quarter at alenlate 


basic concept is shown in Fig. 3) From the calcula 
tions of the percentage of the beam lumens in ea 


quartet ar irves showing the percentage ¢ 


lumens versus degrees from the center of the he am 


along Axis V and Y ean be drawn. Since in photo 


*Veluee for f d ne mer be determined from 
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Figure 3 
lumens falling in each are provides basis for Utilization 


Keck 


metric reports of floodlights the beam is always con- 
sidered symmetrical in the right and left sides there 
are only three basic utilization curves 
It was believed desirable to eliminate trigono- 
metric calculations, terms and angles from the fin- 
This was done by expressing all di- 


The com- 


ished curves 
mensions in terms of the mounting height 
pleted utilization curves for two typical floodlights, 
one a narrow beam unit (Nema Type 3) and one a 


wide beam unit (Nema Type 5), are shown in Figs 
4 and 5. The method of deriving the curves is ex- 
plained in Appendix I. Once such curves are cal- 
culated for a particular floodlight beam distribu- 
tion, they are usable for for any application of that 
floodlight 


The method of determining the utilization of one 


floodlight from the curve is as follows. From a 
drawing showing the pole location, aiming point 
and boundaries of the area to be lighted; draw a 


line from the pole base through the aiming point 
to the far boundary. Draw a line perpendicular to 
the preceding line from boundary to boundary 
through the aiming point. Measure the distance 
from the pole base to the aiming point and the dis- 
tances from the aiming point to the boundaries of 
the area to be lighted along the lines previously 
Dividing these distances by the mounting 
ratios necessary to enter the 
After the ratios have been 
determined the utilization for each quarter can be 
determined from the ap Adding the 
utilizations for each quarter vields the total utiliza- 
tion for the floodlight 

To determine the a complete in- 
stallation, it is necessary to average the utilizations 


drawn 
height provides the 


three utilization curves 


plicable curve 


utilization for 


for all individual floodlights. It is necessary to 


make separate calculations for different beam 
QUARTER QuARTER 
* Arig 


PERCENTAGE OF BEAM 
LUMENS IN EACH ARC 
FORMS BASIS FOR 
UTILIZATION CURVE 


Computation of the percentage of the beam 


Curves. 
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Figure 4. Completed Beam Utilization Curve for a typical floodlight. VRC-18 Narrow beam, NEMA Type 3. 
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pical floodlight. VRC-18 wide beam, NEMA Type 5. 
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TABLE I 


Lamen Formals 
Without Beam 
Utilisation 
Pactor 


spread floodlights since beam lumens and the utili 
zation of such floodlizhts are not the same In base 
ball ileulations it is usual practice t aleulate i 


tensities for both the infield and outhield: thus for 


baseball calculations a particular floodlight wall 
have both an infield utilization and an outfield util 
7atioon 


Accuracy of Method 


It is always desirable to know the limitations of 


any caleulation method. In many instances, we at 
tempt to predict footeandle levels with an accuracy 


After the 


omplete, we wonder why the meas 


vreater than ts inherent in the method 
installation os 
ured footeandle level does not check exactly with 
the ecaleulated level. Differences in production lumi 
naires and lamps, human error in aiming the flood 
lights at a specific point iniations mm voltage be 


tween units and errors in measuring the footeandle 


level may cancel or combine to produce relatively 
larve differences between aleulated levels and levels 
measured in the field. Such errors, if cumulative 


CURVES 
AVERAGE OF AMO LEFT 

| 


i 
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Figure 6. Method of dividing a photometric test report 
into concentric rings and quarters 
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Average Initial Footcandle Level 


Lamen Formals 
With Beam 
Utilization 

From Curves 
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may be as large as JO per cent even if care is used. 
If an improper method of testing, calculation or 
measurement is used the errors may be much larger 

Table | indicates the relative accuracy of several 
methods of calculation as compared to the measured 
footeandle level. The listing includes medium size 
installations for a variety of sports 

From these results it can be seen that the accur- 
acy of the Nema Method and the lumen formula 
with beam utilization factor is well within the limits 
to be 


relatively large number of floodlights the accuracy 


expected—in fact for installations using a 


of calculations using the utilization curves can be 
onsidered excellent 

A comparison of the coefficient of beam utiliza 
individual units obtained by the NEMA 
Such 


tion for 
Method and Utilization Curves can be made 
a listing for the units on the end pole of a football 


field are indicated as follows 


Beam Utilization 


Unit From Curves By NEMA Method 
‘ ’ 
‘ 
‘ 
‘ 
“4 
A 

Summary 


It has been shown that the factor ‘‘ Beam Utiliza 


tion’ must be added to the conventional lumen 


method formula for floodlighting calculations be 
tore reasonabl legree of accuracy an be ob 
tained) A method of determining the beam utiliza 
tion fror irves has been worked out to enable the 
letermine this factor without 
involved caleulations. A bref analvsis of the ac 
uracy Which may be expected indicates that care 
of properly prepared curves will result in 


Tul tise 


satisfactory calculation of footcandle levels by the 
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POINT Factor To Derexwine Lumens Fatuine Wrrnin Given 
Ring AND QUARTER 
Applicable Por Square Area 
| - to Bing im Quarter X or Z im Quarter ) Pactor 
i Al 
~ LATERAL OSPLACEMENT A2 
(RIGHT OF LEFT SIDE) K2 Be 
A 


VERTICAL OfSPLACEMENT 
(FAR SIDE) 


VERTICAL OISPLACEMENT 
(NEAR SIDE) 


Figure 7. Relationship of angles to vertical and lateral 
displacement from the aiming point 


lumen method. The determination of proper Coefti 
cients of Utilization for various sized rooms enabled 
the illuminating engineer to use the lumen method 
for accurate interior lighting footcandle caleula 
tions; and in a similar manner Coefficients of Beam 
Utilization will permit the use of the lumen method 
for accurate sports lighting footeandle calculations 
10 
Aprenbix | 
Metuop or Derivine a UTILIZATION CURVE POR A = 
PARTICULAR FLoopLIGHt For example the lumens f: which in 
ides Rings I, and UI u ould mm puted 
lest Report prepared in accordance with the Reeom 
mended Testing Procedure The following procedure may be umens in square 
umens in square 


used to prepare utilization curves from a Photometric Test 
umens in square 


umens in square 


I 
Report Lumens in square 


Srer | Divide the grid system into quarters and inseribe 
imens in square 


the annular rings as shown in Fig : 
For Ring ILI], Quarter « TOTAL . lumens 


Strer 2.Determine the total lumens in each circle (tota 


f all rings within its boundary) for each quarter using the Lateral Displacement 


o 
area fi wr listed below This factor is applied only when 
Mounting Height 


the square under consideration is located in the outer ring 


irele under consideratiotr \ factor of unity or 
be determined b Aiming 
spection fs i te ‘ a OZX is 
square falling within the ring as s n ‘ 
th uinting Height 


consider the distribution of lumens w 


approximation tends produce conser 
most all instances tan OZX 
STEP Using the for each quarter 


et Steyr ade ‘ ean thet drs 
us determined in 1s, draw FN where angle 


itilization curves for Quarters Y, and 7 using degrees to e ang determines if particular 


the boundary of the cirele as the ordu and percentage o = in Btep 4 
itilization as the abcissa 
angle igle AZO 


Step 4 Select individual quarter 4 determines particular 
from the curves of St values and which itili ’ Step 4 

easy interpolation, and draw 

whe BZ0 angle determined the selection of 


the family of curves for each quarter which comprise the 
i i 7 ion in Step 4 


provide 


be drawn 


utilization curve These curves may 
° ndivedua itilization eurves can lrawn from nme 


completed 


by using the following relationships as indicated in Fig 
Convenient po ‘ ollows 


Near Side Vertical 
Iisplacement 


ZX tan 


Mounting Height 
Bibliography 


Far Side Vertical IES Lighting Handbo« ' ngineering So 
Displacement et New York City. 1 


AZX tan OZX VEMA Approvee dards, National } 


ectrieal Manufacturers 
on, New ty Standard FIL¢ 


Mounting Height 
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In connection with estimated utilizations, it should 


concen 


be emphasized that the lumens are always mo 
trated in the innermost portion oft any specific part of 


the floodlight bean For exat e, if any of the squares 


such as BO im Figure 6 is divided im hal!, there will be 


tual area 


ot the wam falling on the football field might be only 
60 per cent in respect to the total area covered by the 


lization might be 65 per cent or 70 


The aceuracy of the calculation method proposed 
by the author could be raised by taking percentage of 
actual lumens in each portion of each square rather than 
pereentage oft area As stated in Appendix 1, step 2, 
using area distribution rather than lumen distribution 
tends to produce eonservative resuits It would seem 
desirable, however, to go just a little further and make 
the u ation eurves as accurate as possible by taking 


percentage of lumens as deseribed in the above 


step for determining the curves 
We would recommend that the beam utilization 


curves be plotted directly in percentage of lamp lumens 


rather than pereentage ol beam lumens This will 
eliminate one ¢ ration in each floodlight calculation, 
namely, that of multiplying the beam efficieney by the 


basic tor 
he maintenance 
a floodlighting 
installation which is well maintained, the maintenance 
sector is usually elose to 75 per eent for enclosed flood- 


floodlights. These 


tor ope n 


fiwures are based on cleaning the fixtures thoroughly 


t legst mee per season in re itively clean locations, 
ind viee per season in dirty or smoky locations 
These figures are also based on replacing lamps which 


how eonsiderable blackening and are, therefore, close 
to the end of usetul iife The above factors are now 
venerally considered to be more accurate for practical 


use than the overall figure of 70 per cent mentioned in 


IES Handbook 


page S 


FD. Wyarr**: The author has reviewed the total useful 
semen method and the NEMA or point-by-point method 
{ applying floodhghts for area or sports lighting. The 


fiwures in Table I indicate that the total useful lumen 


ethod yt stic that corrections wi h the 
ithor suggests give quite accurate results The labor 
f caleulations either the point-by-point or the author's 


equal at 10 
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J. 8S. Ha authe 
te » ba 
more lumens in the hall toward the center of the beam ii 
than in the stert t half Although the acm 
test report 
fact 
It diffieu a pr 
where cent oO 
d. Fre ormat 
and the compar by the 
‘ 
the utilizations of ten foo a pols ea 
ball field il ayy iat the he 
tion method ean be eonsidered entirely itis 8 
to accuracy tor mest tandard applications such as 
a 
these, inve bstantial quantity of units kor 
ot as ent is maiecate 
is irreg t turned at a 
ingie, Ww com pe 
q four points are taken on the are It should be more ‘5 
. 
" atrons empha ed that the accuracy of this tem 2 
ma ‘ applied to irregular irea or inder 
tered in sian lighting, smokestack lighting and building 
lurhting 
J 
The new ealeulation method outlhned required a cet 
iimmensiona surements, individua 
ealeulation read m utilization curves 
4 Wits to dete each floodlight beam 
an ¢ tem to use than the B 
er the of ealeulating and 
m eur t appears that this 
y new | be hat eon eated tor i 
int reque itil eurves are required 
for each ra set of three curve 
for each reflector, lens ind lamp combination of ¢ ach he 
floodlight This means that a hting engineer must be +2 
ad wit! rable file of eurves, even for the . 
ta of unufacturer 
t tha wam ut ation factor 
racy by plot rea to be laehted a 3 
showr n |} the and estimating the S 
om’ 
percentage of falling or the area The aeecu ‘ 
raev of such estimates can be raved by suggeste tion curves is about 
> ut « a hours for ether method for the ex ile given 
specif t ! NEMA” method, w “ The advantage of the author’s method is that the beam s 
wi utilication curves once drawn for a given floodlight at 
for the ered ed inting height nd aiming distance can be 
Crouse | is Y ork ag 


sumption that light on a horizontal surtace Is the prin- 
cipal consideration. In many sports arenas the light 


component on a verti al surface is often more umpor- 


tant tor spectator vision and enjoyment For example, 
at Soldiers Field in Chicago, the spectators’ line of 
sight is 5 to 12 degrees belo he horizontal whereas 
the light is directed at the ld at 18 to 24 degrees 
below the horizontal. Admittedly close control of hight 
output from the fi lt required to avoid di 


ing glare from the floodlights across the field Most 
satisfactory results have been secured on this job \ 
simple method of caleulating | on vertical planes in 
the lighted area would be value in sports and area 
lighting 


factor and It 


The introduction of beam utu 


hould be of econside value in ealeulating 
floodlight installations in the future and shows con 


structive progress 


J. E. Boek*: Mr. Keck’s paper adds another method of 


computation, predieting illumination values of sports 
and kindred areas and it is another step toward finding 
a solution to these laborious processes of being able 
to compute footeandle values easier and more accurate 
ly. The effectiveness of the method can only be mea 
sured by its usage and the difficuity or ease by which, 
first, the beam utilization efficiency can be determined, 


and secondly, the time involved, accuracy, ete., in 


the many various condi 


making these ealeulations for 
tions with which one is confronted 

It would have been very helpful to future users if a 
step by step account had been given, as tor example, on 
120-unit baseball field installation, particularly indi 
eating the effect on the beam utilization or the subse 
quent calculation when the aiming point is at the corner 
of the area and at a very oblique angie to the near 
side or far side displacement 

I also have a question as to the significance of using 
ring areas in determining the beam utilization rather 
than the rectangular or square degree spacing on the 
photometric data. The effectiveness and accuracy of 
the NEMA method has proven itself beyond the shadow 
of a doubt during all the years it has been in use If 
one chooses certain fundamental groupings and condi 
tions and the area diagrams thus once established, the 
utilization efficiencies of various floodlights can be 
computed, plotted, and tabulated in a manner which 
will also reduce the final caleulations of, for example, 
baseball and football field installations to almost a 


matter of minutes 


M. E. Kecx** 


very much and serve to bring out several points wh ich 


Mr. Haney’s comments are appreciated 
the author could not completely cover in the original 
paper due to time and space limitations 

It is quite true that this caleulation method will 


show a considerably greater error when applied to an 


“General Electric Company, Lynn, Mass 


** Author 
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erea which ts much larger im one dimension than in the 
other, however, the calculation method was not in- 
tended primarily for such applications as smoke-stack 

lighting. In any event the use of the 
utilization eurves to provide a beam utilization factor 
will always resull in more accurate ealeulations than 
if no consideration is taken of the spill light. 

As indicated by Mr. Haney a beam utilization factor 
can be estimated by plotting the beam on the area to 
be lighted, however it is my opinion that considerable 
experience is necessary before the utilization can be 

sated with reasonable accuracy since, as he so cor- 
rectly points out, it must be remembered that the 
lumens in the beam are not distributed evenly over 
that beam and an area estimate alone is far from 
accurate 

It is true that the accuracy of the utilzation curves 
could be improved slightly by using a different method 
of arriving at the fraction of the lumens in each square 
in each quarter are, however, this was carefully eon- 
sidered by the author who feels that the gain in accu- 
racy would not be sufficient to justify the difficulty of 
arriving at an exactly true percentage of the lumens 

The question as to whether the coefficient of utiliza- 
tion for floodlighting ecaleulations should be based on 
beam lumens or lamp lumens is one which should be 
ttled by the proper committee of the LES. The au 
thor has used beam lumens for two reasons first, all 


floodlighting has 


we 
previous ealeulation procedure for 
used beam lumens, and, secondly, the use of lamp lu- 
mens would require a change in the Reeommended 
Testing Procedure tor Floodlights sinee at the present 
time the entire beam is not explored and the overall 
efficieney of the floodlights 1s not determined. 

I certainly agree with Mr, Wyatt that it would be 
of value if a simple method of ealeulating light on 
vertical planes from many sources could be worked 
cut. I did not intend to imply that light on a horizon- 
tal plane should be the only consideration in sports 
lighting, but it is easier to caleulate, and the proposed 
vtilization curves can only be applied in calculating 
the average horizontal footeandles 

The answer to Mr. Bock’s question in regard to why 
ring areas were used rather than rectangular or square 
areas is one of accuracy. Both ring areas and square 
areas were tried and it was fe und that, when the 
floodlights were aimed at angles such that the straight 
lines of the area to be lighted were not parallel to the 
edges of the square areas, then the accuracy was much 
lower than if ring areas were used. I am interested in 
Mr. Bock’s statement that the final ealeulation of foot- 
candle levels for football and baseball flelds can be 
made in a matter of minutes from a properly prepared 
tabulation of certain data compiled from fundamental 
croupings, conditions and area diagrams. In one sense 
that is exactly what has been done in the preparation 
However, if an easier or 


tock then I feel 
that he should publish such a method together with an 


of these utilization curves 


more effective way is known by Mr 
analysis of its accuracy 
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Modern 


in Southern 


Jeweiry Store 


Strasburg’s of Hollywood Inc. 
6628 Hollywood Blvd. 


The Lighting system for this sales 
area in Hollywood, California has 
been designed to be in keeping 
with the dignified elegance of the 
merchandise sold exclusive jew- 
elry. Recessed PARSS 150-watt 
flood and spot lights mounted in 
canopies over the counters pro 
vide 150 footcandles on the 
counter tops 

All lighting data and photo 
graphs shown on these pages have 
been submitted by the Data Sheet 
Committee of the Southern Cali 
fornia Section. through T. H. 
Shepherd. Regional Vice-Presi 

dent. 


Street Lighting 

The excellent building to building illumination of South Broadway in Los Angeles, represents one of 

the finest street lighting installations in Southern California. FH-1 400-watt mercury lamps are used 

with two-unit GES1.D luminaires having No. 232 light alabaster rippled globes. Mounting height is 28 

feet to lamp center, with the units spaced at approximately 120 feet. A maximum of 3.5 ft-c, and 2.5 
ft-c average is maintained 
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Lighting 
California 


Sportswear Dept. 


Mullen and Bluett Store 
5570 Wilshire Blvd. 


A unique lighting effect is 
achieved at the Mullen and Bluett 
store, Los Angeles, with a custom 
made oval troffer using 10,000 
watts of combined fluorescent and 
incandescent lighting. The 400 
square-foot oval, manufactured by 
Solar Lighting Co., is mounted at 
the 15-foot ceiling of the 43-foot 
by 36-foot area. Decoration and 
lighting were designed by Burke 
& Kober, Los Angeles. Lighting 
data from the Southern California 
Section Data Sheet Committee, 
Harry Morton, Chairman 


@ Ladies Sales Department 
The sales area for ladies shoes in the Mullen and Bluett Store, Los Angeles, teatures recessed incan 
descent and cove lighting for high-level lighting of unobtrusive dignity. The 8 ft x 15 ft drop cove in 
the center of the room uses seven 300-watt lamps on 5',-foot centers in line on each side of the cove. 
Illumination level is 50 footcandles. Installation planned by Burke & Kober, equipment by Solar 

Lighting‘ Co. 
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UNIQUE method of lighting a spray booth 


with fluorescent fixtures was accomplished 
it the Chamberlain Metal Products Cor 
pany, Detroit, still keeping within safety require 
ments of local inspection deps.tments, and at the 
same time within reasonable st The previous 
installation was of meceandes explosion-pr 
condemned by nsurance underwriters be 
eause of too high surtace temperatures for use 
with pyroxyviin enamels 
Five vapor-tight fluorescent fixtures with thr 
40-watt lamps were used ounted flush in the ceil 
ing. The joining of the fixture and the ceilin Fis 
gasketed with a soft metal The immstallation pre 
vides 85 footeandles of uniform, well-difused light 


Maintenance is accomplishea through a door in 
the side of each fixture from outside of the booth 

An aceessory hanger is available which will allow 
maintenance from inside the booth The glass lens 
of the fixtures are painted with a thin coat of liquid 
wax to allow for easv cleaning without the use of 
explosive solvents 

Where this type of installetion ts used in ex 
tremely hazardous locations, further safety can be 
achieved bw the imtroduction f an air line con 
nected to a pressure swit h and a pressure if one 
pound maintained at the fixture internally. In the 
event of accidental breakage or leaks, the air pres 


rhting for a Spray BR 


Fluorescent Li 
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Fluorescent Lighting for a Spray Booth 


sure drops, shutting off the power from a point out 
side the booth, thus eliminating any chance of fire 
caused by the damaged fixture 

As the cost of this type o 
explosion-proof fluorescent fix- 
and has a very temperature on 
of lighting for hazardous areas may 


Loca: approval of such 


a 
> 
A . 
y 
7 
| 
come standard practice. 
practic should be requested for ea h individual 
job 
etaile of thie installation were supplied by Duncan Preston, Light 
sion of the Detroit Edix« Detroit, Mich 
LLUMINATING | 


Color Preference Studies 
with Fluorescent Lamps 


HE INTENT in nearly all lighting practice 
is to direct one’s attention to objects and the 
environment rather than to light sources.’ 
Hence, in general, we are more concerned with the 
Experi- 


color appearance of materials than sources 
ence gained with the first fluorescent lamps over 
ten years ago showed that the simple matching of 


lamp color to filament or to ‘‘average daylight’’ 
does not establish the optimum spectral distribution 
for the color appearance of materials 

Color rendition of materials is controlled by the 
relative amount of the various wavelengths of light 
from the source, not by its own color appearance 
This becomes apparent when the differences in ap- 
pearance of identical materials are noted under 
such color-matched sources as filament and warm 
tint, or 4500° white and photocolor fluorescent. A 
more rational approach to lamp design and appli- 
cation becomes possible by a systematic study of the 
rendition of materials and the individual source 
preferences of a large number of people 

Human activities take place in many types of 
interiors, but in two basic, ‘‘working’’ and ‘‘so 
cial’’ environments. The former includes offices 
schools, factory areas, some stores and some places 
in the home, e.g. kitchens and laundries. The latter 
encompasses restaurants, theatres, lounges, lobbies, 
bars, some stores, and such parts of the home as the 
living and dining areas. Since light is the stimulus 
for our most important sense, it is understandably 
a major environmenta’ factor. Conversely, the 
character of the environment is of great significance 
in light source reference. One must consider both 
materials of design which are generally controllable 
in color and others, ¢ g complexions and foodstuffs 


which are usually not subject to control 


Field Test Facilities and Techniques 


Some of these studies invovled the comparison 
of about 30 sets of identical samples, shown under 
five to seven standard and developmental sources 
Table I summarizes such observations by approxi- 
mately 2.500 different people at I.E.S. meetings, 


A paper presented at the National Technical Conference of the 
Tilaminating Eneineering Society held September 20-23, 1049 
French Lick. Indiana General Electric Co. Nela Park 
Cleveland, Ohio 


Auther 


marcH 1950 


By G. B. BUCK II 


New spectral reflectance data are presenteu 
for representative items, including foods, com- 
plexions, and various environmental materials. 
They are shown in relation to preferred color of 
light source as selected by approximately 2,500 
lay observers. These results are supplemented 
with laboratory studies for which the spectral 
character of the incident light was closely con- 
trolled throughout a wide range, permitting s 
closer determination. Applications to lighting 
practice and lamp design are indicated. 


university classes and the Lighting Institute at 
Nela Park 

The color impression of an object is affected not 
only by the spectral character of the source, but 
also by the surroundings and by the physiological 
and psychological characteristics of the observer as 
conditioned by his past history Consequently, 
while one can establish the degree of preference of 
a large group, individuals will differ. Among the 
factors which may influence such preference studies 
are: the number and order of sources in the booths, 
the illumination level, the size and surroundings of 


the sample, and the color adaptation of the ob- 


Summary of Lamp Preferences Found fv. 
Various Materials* 


TABLE I 


6500K 
3000K Soft Warm 3500K 4500K Day- 
Fila. White Tint White White light 


Materials 


Red Cardboard 

Yellow Cardboard 2 
Green Cardboard 1 
Blue Cardboard 

White Cardboard 


we ee 


Coffee with Crea 
White Bread 
Brown Bread 
Butter 

Cooked Meat 


Lettuce 


1 
Green Pepper I 
Tomato 1 
Food Display** 2 


"Simultaneous viewing of matched samples in adjacent booths, except 
for models who walked from booth to booth 


** Viewing as an ensemble all foods listed shove 
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Brown Ca rd 1 
Multicolored Cloth 4 : 
Hair 
Brunette Complexion 2 
fi Titian Complexior 
Hair 1 
Milk 
3 
3 
ify 


TABLE I1—Preference and Dislikes for Average Brunette 


Model Under Various Sources (710 Observers) 


of 


nize 


dav. general 


1 factors. the 


of presenta 


Many studies were run where the observers noted 
«aq. Table Il 


inette model 


same bri 


sier for 


Laboratory Studies 


under 


the various 


adapted tu 


tual installation A 


POSS 


ible by 


im wel ye 


eom 


ining 


servers (ther psychological factors melude tem 
perature, humidity, season, time 
state of health, et To minu 
arrangement of the sour the order 
tion of materials, ete. were varied 
dislikes as well as preferences 
for 710 observers viewing the 
Apparently the negative criterion ts ea 
people 
Viewing samples sice 
sources, does not allow o to 
any given sources “as in an 
still more eritical evaluation 
paring only 
booths, or by alternate 


stant start ballasts 

useful for prolonged 

samples, con ple 
booths was found to be unrelu 
tendeneyv of observer 


thon ove with four 
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results 


Studies 


latter or 


of 


three 


strong 


varte dl 
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what if one source differed conspicuously from the 
others. The apparent psychological reaction was 
to reject the ‘different’ lamp rather than evaluate 
its rendition characteristics. When five to seven 
booths were used the results checked closely with 
the two-booth elimination method 

To supplement the booth studies, laboratory fa 
cilities (Fig. 1 were constructed to determine 
preferences with the greater range of illiminants 
possible by mixtures of present lamps or by new 
phosphor combinations. Both mechanical and elec 
trical dimming methods were used, so arranged that 
observers had only to adjust one or two dials to 
vary the spectral composition of the resultant light 
Some of the lamps were on compensating circuits 
so that illumination remained substantially con 
stant. Each lamp was measured by an individual 
light-sensitive cell to permit reading the resultant 


color from an LC UL. color mixing nomogram.' 


Complexions 


The study of environmental factors was begun 
with complexions because these are seen under all 
lighting conditions and frequently become the ma 
jor eriterion.* Several hundred spectral reflectance 
measurements were made on selected individuals 
and are summarized in Fig. 2. Preference studies 
were carried out with 1,051 observers viewing 
statistically average complexions. The similarity of 

etral emission curve of the preferred source 
ctance curve for the complexion is ob 


} indicates the relationship of the order 


of lamp preference to its spectral nature as reeently 


found with S09 observers 


When a blonde model was viewed, 679 observers 


Figure i. Laboratory setup for 
color preference studies. 
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Figure 2. Spectral reflectance characteristics of human 

complexions and comparison of spectral emission of soft 

white lamp with average complexion Mercury lines 
omitted for clarity 


gave the same preference order except that warm 
tint and 4500 
places and the margin of soft white over filament 


white exchanged fourth and fifth 


was less pronounced. When a titian model was 
viewed, 705 observers gave equal preference to fila 
ment and soft white. These changes are apparently 
due to the enhanced appearance of the blonde hair 
under warm tint and the red under filament. The 
spectral similarity of human hair and these two 
sources may be seen by comparing Fig. 4 with the 


sources in Fig. 3 


Laboratory studies revealed the 
limited areas of the LCL. diagram preferred by ob 
servers viewing complexions when several types of 
phosphors were used —Fig. 5. Final preference was 
then obtained by a comparison of the area centers 
for the different combinations. It is significant that 
these preferred areas are all located beneath the 
traditional color temperature locus. It is of inter 
est that a small difference was noted between sum 
mer and winter studies although not sufficient to 


affect the preference order 


Foods 


For 786 observers viewing coffee with cream in 
the booths, the 
found 


preference order in Table I was 


Fig. 6 shows the spectral similarity of coffee 


DARKEST (BLACK) 
i 


£008 


WAVELENGTH ANG STROMS 


Spectral reflectance characteristics of human 
hair. 


Figure 4 


and the ‘‘most preferred’’ filament lamp and the 


almost complementary nature of the ‘“‘least  pre- 
ferred daylight lamp. Preferred areas on the L.C.L. 
diagram for a group of foods viewed as an en- 
semble are given in Fig. 7. Preference orders are 
listed in Table | for the individual foods and the 


ensemble, Fig. & 


4500 wieTt 


» 


Figure 5. LC.I. chromaticity diagras: preferre. 
areas for complexions. 


COMPLEXION 


| SOFT WHITE 


2 FILAMENT 


) WHITE 


Figure 3. Lamp preference order 
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> 
Figure 6. Spectral reflectance of coffee (with cream) com- - 


pared with emission data for two lamps. r e8. 8 zal characteristics of commen 


Materials of Design 


With the more objective materials, e.g. colored 
eardboards, fabrics, wallpapers, ete. the degree of 
preference is often pronounced. In the classical 
example of the blue material, Table I, Fig. 9, 80 
per cent of the votes cast by 1,068 observers were 
for the daylight fluorescent lamp. The preference 
was 38 per cent for warm tint on the yellow ma 
terial; 48 per cent for soft white on red and 51 per 
cent for 4500° white on white. Apparently the 


choice, for one color viewed #t a time, is for the 


Figure 7. LC.I. chromaticity diagram showing preferred 
areas for a prepared food ensemble. Figure 9. Spectral reflectance data for various materials. 
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lamp that enhances saturation and brightness with 
minimal shift in the hue of the sample. Limited 
studies with blue lamps indicate preference over 
daylight. Since little information has been avail- 
able on the spectral reflectance of common ma- 
terials, such data were taken and typical curves are 
presented in Fig. 9 

In most environments, the harmony of the entire 
color scheme is paramount, and this leads to a 
different evaluation which can be made by observ- 
ing the several colors of the ensemble as a unit 
This was done with multi-colored wallpapers and 
textiles and can often be advantageously applied 


with wider scope 


Color Inspection 
and Discrimination 


The requirements for color inspection in indus- 
trial lighting practice may be just the opposite 
Here one may emphasize flaws by increasing con- 
trast. Small variations in color are most apparent 
when the source is spectrally contra to the reflect- 
ance of the material.’ This has led to the develop- 
ment of a color inspection fixture employing fila- 
ment, daylight, and blue fluorescent lamps, which 
is now available through at least one manufacturer 
By the use of several circuits, one can vary the 
spectral quality of the light for critical inspection 


TYPICAL FURS 
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Figure 10. Spectral reflectance data for typical furs. 
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Figure 11. L.C.1. chromaticity diagram showing preferred 
areas for typical furs. 


of various colored materials; and the efficiency of 
fluorescent lamps permits high illumination values 
With all circuits on, a spectral distribution and 
color approaching equal energy is obtained 

Furs—One interesting exception to the ‘‘ prefer- 
ence rule’’ is the case of fur displays. Extensive 
studies were carried out with both professional and 
lay observers viewing a wide range of fur coats 
valued from about $200 to $10,000. The preferred 
sources were selected by alternately viewing with 
illumination from instant start lamps of different 
colors in a single booth. Overwhelming preference 
was found for the daylight lamp on all fur types 
even though it is not spectrally similar but nearly 
complementary to the furs themselves, Fig. 10 
When various lamp combinations were tried in the 
laboratory the final preference was found to be 
very near the 10,000K point, readily attainable 
from daylight and blue fluorescent lamps in the 
ratio of 3 to 1, or with several other combinations 
of standard lamps.' 

It may be that, since the fur experts are buyers 
as well as sellers, they have developed preference 
for that souree which enables best evaluation of the 
garment quality Another factor is the association 
with cold environments. Further, the color con- 
trast may be enhanced when the furs are seen 
against a neutral gray or blue-gray background 
which many furriers employ. The laboratory data 
by the experts show much closer grouping, hence 
indicates a more definite criterion than used by the 


lay observe rs Fig 1] 


Fluorescent Lamp Applications 


While general observations indicate emphasis in 
working areas on a cool, neutral environment, the 
balanced appearance of a wide variety of colored 
materials also may be important. Such require- 
ments are well met by a source approaching equal 
enorgy spectrally ; ¢.g., 4500° white. This, together 
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with lack of sharp contrast with natural light ae 
counts for the rapid and sustained growth in the 
use of this lamp, now dominant in commercial and 
industrial lighting 

Social environments, including some types of 
shops, require a warm source with more vellow and 
red for favorable rendition of complexions, foods, 
and the more usual woods, floor and wall coverings 
The spectral nature of filament light appears to be 
particularly well suited for these Although the 
new soft white was specifically designed for such 
situations, under some conditions, its color requires 
wreater care in selecting the color ensemble The 
warm tint not only shows the red deficreneyv charac 
teristic of many fluorescent lamps, including the 
$500" white, but also is the most blue deficient, Fig 
12. The lack of red may be effectively supplied by 
the addition of filament lamps, which alse give en 
hanced appearance to many specular or textured 
materials, but the blue deficiency remains. Prop 
erly chosen combinations of fluorescent and fila 
ment lamps permit the creation of an “outdoors 
illusion through brightness pattern characteristics 
of diffuse skylight plus direetional sunlight. An 
other available corrective is the addition of red 
emitting phosphors, as in the photocolor lamp, Fig 


12, matching 4500° white in lamp appearance but 


r ’ 
4 
' 
} 
‘ 


Figure 12. Spectral emission characteristics of fluorescent 
lamps Mercury lines omitted for clarity 


Buck 


giving more accurate and complete rendition of the 
range of colors 

The daylight lamp has particular application 
where a cool environment appearance is a major 
objective, as in southern climates. Analysis of 40 
and 100-watt fluorescent lamp sales by geographical 
areas show preference for daylight lamps vary pro- 
gressively from about 15 per cent in the northern 


states to over 45 per cent in the most southern 


Environmental Materials 


From Figs. 2, 4, 5. 9, and 15 it would appear that 
environmental materials have the characteristics 
of increasing in reflectance with the longer wave 
lengths of light, «. reflect more red than blue and 
are ‘warm’ in appearance. If spectral measure 
ments of the twenty-four paints, woods, drapes 
carpets, tiles, linoleums and acoustical materials 
used in the various rooms of the modernly ap 
pointed Lighting Institute are averaged, we find 


the result shown. The above data indicate the high 


Figure 13. Spectral reflectance data for various materials. 


preference ratings of soft white and filament lamps 
are due to their spectral compatibility with this 


dominant characteristic 


Effect of New Phosphors 
on Lamp Design 


The new, higher efficiency halophosphate phos 
phors characteristically emit less deep red radiation 
than former types. Interchangeability between the 
new and old lamps as te color rendition has been 
made possible by a modification of the phosphors, 
Fig. 12. in the direction of less blue radiation ef 
fecting a slight over-all shift in lamp color toward 


the red. This change amounts to about six or eight 


steps in minimum perceptible color difference under 


laboratory conditions,’ an amount searcely noticed 
by lay observers under field conditions. The degree 
to which these new lar ps reproduce the color rend 


thon characteristics of the previous designs on vari 


us materials is indicated by Fig. 14. The points 


marked "x ndicate the color appearance that 
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Figure 14. LC.I. chromaticity coefficients for the colors 
of several materials under sources matching in appearance. 


would have been obtained if lamps of the new de 
sign had merely been matched to the old in source 
appearance. For example, the shift in appearance 
of complexions would have been toward the blue 
green. The spectral characteristics of these new 


white fluorescent lamps are as given in Fig. 12 
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DISCUSSION 


LesTER Twienen.® This latest of the series of 


pMipers on the same general subject has brought out 
additional helpful data to add to that of previous pa 


pers. Some of the information and conciusions given im 


the two paragraphs on furs are rather disturbing, how 


ever I am afraid that the applicat m of these econelu 
retail fur establishments will bring disappoint 


hghting 


sions to 


ing results to the amivisor and to the pre 


prietors 
Sinee the birth of the fluorescent lamp, many of us 
ndustrv have talked to ourselves about 


whting 


in the 


the daylight tube heing the ideal lamp for fur stores 


it ane 


the outside environment, et tried 
have not found it successful 

(ur most recent experience was with a loreal, modern 
There are three separate sel 


The first 


fur retail establishment 


ing areas on this street floor was lighted with 


makcn 1950 


fluorescent eombined with ineandeseem 


lamps 


spots, the seeoand hehted with spots only, and the third, 


The straurht 35007 thao 


with straiwht 30) fluorescent 


reseent area Was greatly entrarzed from the beginning 


Wee xperimented on the premises with varius colors of 


The tinal choiwe 


fluorescent lamps, including daylight 


tint, though this was far from satisfactory 


unt neandescent spots were added. Buck's article was 


eoneerned with distribution 


apparently just spectral 


In the selling of furs, however, luster and sheen are 


incandescent spots are 


tremendousiy important, and 


necessary to bring out this feature. The more diffuse 


fluorescent sourees leave the furs dead and lifeless by 


compar 


white 


Figure 10 of this paper gives as “typical furs,’ 


natural wild mink, and black Persian 


tur, silver blue, 


“viewing a wide range of fur 
Whether the 


four furs listed make up the “wide range” or not is not 


lamb. Then he mentions 


coats valued trom about $200 to $10,000." 


partially explain why the 


stated. If they do, it may 


results from the laboratory techniques and professional 


at variance with our practical merehan 
looking for 
something else in the furs than the normal purchaser 


ve been looking at a different type of 


observers are 


Thev may have been 


dlisiny eX perience 


lowes indi may 


fur than what the aver buver sees, 


enuity courage 


keynote this 


M. Strrowa**: Ing 


study of a most complex and elusive subject, 
In his study of furs the author distinguishes expert 
from lay preferences. Do his data on other studies pro | 


What assurance have we that 


vide similar distimetions ? 


reliable correlation bet ween 


lav observers provide any 


their liking and that which is going to give them sus 


tained satisfaction? 


Consider eating; conthets between hking and welfare 


n kind but in amount 


universal not only 
liked the 


hving with so much of it on the walls was unbearable 


are nearly 


sample fine but 


eolor we paint 


Consider 


ibstract liking for the 


Next time, if wiser, we temper 


sample with applied « 


I like to think that not only in sehool and college 


we have a responsibility to oment the tastes of people 


to choose and lke that which promotes their welfare 


Buck can contribute 


happiness Mr 


and sustamed 


notably to this objective if he can separate mere pref. 


] 


erenee trom well tounded preference and promote the 


unfortunate in the 


atter among people who mav he 


former 


The author's omission of the mereury lines in Fig. 12 


These lines are not negligible and 


may be misleading 


ippearance of an object of 


their influence on the color 


course ean be not only eonsiderable but too often un 
likeable 
Mr suck atedly 


spectral distribution curves for the preferred 


directs attention to the simi 


larity of 


Correctly he 


light seuree and the object or materials 


nterprets this as a preference for enhaneed <aturation 


but it should be made quite clear 


of the domimant hue, 
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that this preferred similarity must not be taken by 


anyone as in the nature of @ match, indicating harmony, 
compatibility or the lke 

Note that the source curve describes the amount of 
light produced for each wavelength or hue but that the 
other curve is ar eurve showing, tor theorets 


cal white light on ial, the spectral distribution 
of the lwht 
Now when as 


be lighted not by the theoretical white light source but 


in this study the colored material is to 


by the colored source the appearance of the material is 
deseribed by the product of the two curves which, if 
fully “matched,” is the square of either one of them 
This important curve differs notably from any that the 


author show ithough he might easily have provided 


it, for example, in Fig. 6 for the coffee lighted by fila 
ment lamp 

It is not clear to me that this “matching” preference 
is profoundly significant although certainly it is inter 
esting. Of course, the freshened appearance which this 
enhanced saturation provides is pleasingly striking but 
coffee color lighting probably would not enhance the 
lettuce salad and the apple ation of the phenomena to 
general lighting is not apparent “Louder” coffee is 
striking--so what? Do we change the lamps, wear 
coffee spectac les, or dye the coffee? 

No doubt a study such as this would not have been 
inspired except that we have as yet failed to produce 
general purpose white fluorescent lamps without spee 
tral bumps in them. The daylight lamp fails to give 


color satisfaction mainly because of the mereury lines 
which are unfavorable to complexions and many foods 
The several off white whites arise not as fundamentally 


desirable or necessary sources but only as crutches to 


bmp around on until the real problem is solved 


D. B. Jupp* It is sugve 


distinet attitudes of the observer have to be considered 


ed in this paper that two 


in preference studies of fluorescent lamps, one appre 


eiative, the other eritical For the appreciative ob 


server, the lamp that enhances the saturation and licht 


ness of the object-color pereeption of interest will be 


preferred, for the eritical observer the lamp that en 


hanees the color difference between the objects to be 
compared will be preferred. It is stated that the condi 
tion to be satisfied by the lamp for the appreciative 
observer ts that the spectral distribution of radiant flux 
he milar the spectral distribution of reflectance of 
the object of interest und that the condition for the 
eri il observer that the ectra listributior f the 
amp be supplementary eontra’ to that of the ob 
to be ired ku ind no doubt 
useful priv e wit ew exer ar practical 
my new. b he w hb while tor nt out that 
not ve ire be nated by ht 
\ ‘ ed, tl } ex t tated b Tay 
the 4 rradir that the 

ome the the hle «pectrum 
w pre nee he ect re where the 
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This 
though not always, in the spectral regions of greatest 


difference in spectral retlectance is usually, 


absorption. If we have two yellow objects whose re- 
flectanee curves are identical for wavelengths less than 
650 mu, but different between 650 and 750 mu, it would 
do no good to use an Uluminant with a preponderance 
of energy in the region (400 to 450 mu) of maximum 
absorption. What is required is an illuminant with a 
preponderance of energy in the region (650 to 750 mu) 
where the two objects show the greatest percentage 
difference in retlectance. I agree, however, with the 
main conclusion of the paper which is that the gen- 
erally yellowish and reddish character of our com 
plexions and environment require for the appreciative 
attitude a light souree on the “warm” side. Mr. Buck 
has made out a good case for the filament lamp and 
the soft white fluorescent 


Dororuy Nickerson**: Publication of speetrophoto 
metric curves of common objects provides useful infor- 
mation for studying the effect of light on the color of 


objects. Spectral absorption bands occur in many of our 


most commonly viewed objects —the human complexion, 


meats, eggs, fruits, vegetables, and it is undoubtedly 
true that certain of the peculiar color effects of many 
common objects viewed under fluorescent light (of any 
commercial color so far developed) are caused by the 
combination of these absorption bands with spectral 
distributions of fluorescent lamps—spectral distribu 
tions that differ widely from curves representing either 
The lack of 


red in the fluorescent is another great offender in this 


natural daylight or incandescent tungsten 


respect 
The appearance of scrambled eggs under fluorescent 


light always shocks me, even when served under a 


combination fluorescent-and-tungsten lamp in my own 


living room. Regardless of bet ween 


preferences as 


lamps, there are many such objects that do not look 


natural, or eannot be recognized for normal quality, 


under fluorescent lamps. Processed foods such as dark 


cherries, grapes, eranberries, and certain jellies—any 


thing with much red, particularly reds toward the 


surples—change eolor so much fluorescent ilu 
purty 


umder 
mination that their quality, as indicated to the profes- 


sional grader or to the diserimimating homemaker, 1s 


completely masked. Fluorescent lamps are here to stay 

they have so many good qualities that often they will 
be used in spite of their spectral distributions—as for a 
reading lamp in a living room. It should therefore be 
construed as no er'ticism to ask that an increasing 


umount of information be provided regarding the com 


mon objeets that are most changed from their davlight 
color, or are most objectionable undet fluorescent light 
Such a listing would aid many a lighting man to avoid 


putting fluorescent in the wrong places. To my mind a 


study of objectionable colors would be quite as impor 
tant as preference studies 

Above all. let us have more information regarding 
the speetro-photometrie distribution of the colors of 


objects, partienlarly in the form of original 


Agr 
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curves for single measurement One member of this 


Society who has a great deal of this type of informa 


tlon on processed fruits and vezetables is Professor 


Leland Brown. He obtained the data mm the course of 


a cooperative study local IES group with the 


National Canners Association regarding illumination 
foods 


for Inspection and other purposes i processed 


plants. It would be useful if the I-E.S. could persuade 
Professor Brown to prepare this material for publica 
tion. Information such as Mr. Buck has included in his 


paper is extremely useful—we need more of it 
G. B. Buex, 


marks by the discussors are very much appreciated; they 


The pertinent and complimentary re 


afford opportunity to clarify several points covered all 


too briefly in the abbreviated paper 
Dr. Judd’s comments lend emphasis to the basic ap 
proach and conclusions of the paper and further elarity 


the spectral requirements of sources for optimum color 


discrimination. In dealing with color rendition of specific 
lo 


objects, the hghting specialist usually wishes either t 


“enhance the saturation and lightness” (of specific com 
plexions, merchandise and foodstuffs, ete.) or to “em 


phasize small color differences or defects” (as in color 


“grading” or color “matehing” in industry). Dr. Judd’s 
characterization of these two attitudes as “appreciative” 
and “critical” is neat and concise. Perhaps for general 


usage it may even be more clear to differentiate lighting 


for “color appreciation” and for “eolor discrimination.” 


But there is a third consideration to be dealt with; the 


lighting designer is also responsible for the overall color 


“atmosphere.” For example, soft white lamps m ght be 


selected for their excellent rendition of foods and com 


roht 


plexions, and yet the pinkish atmosphere created might 
be found unsuitable for a given dining room 


This and earlier papers' record practical aspects of 


eolor rendition under available fluorescent lamps, point 
out fundamental deficiencies and establish a basis for a 
logical line of colors designed to meet nearly all general 


lighting requirements. Subsequent to the convention, 


suceess has been announced in the completed development 


of such a simplified line consisting of two colors, a “coo! 


white” (approximately 4500°K) and a “warm white” 
(approxin ately 3000°K) meeting with the usual atmos 
pheric requirements for “work and “social” environ 


bat h of 


phosphors, giving high efficiency 


ments these colors is made with “standard” 


reasonable color 


rendition, and with “deluxe” phosphors,? giving maxi 


mum color rendition with reasonable effieency These 


four sources offer a satisfying choice as to efficiency, color 

rendition and atmosphere for nearly any environment ’ 
With regard to Mr. 

we considered all observers expert on foods 

Thev 


a lapse of tin 


Strong’s questions and com 
and eom 


plexions were able to . heir preference 


choice after sustained er 


terion. Our studies were urge 
large areas 


I do not 


other fields is 


minimize the well-known & appear 


more intense in color than samples 


lieve our knowledge } lo mn 
Color Properti« 


Lamp* A C. Barr 
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where sufficient for any of us to take the “respon- 
tastes of people to choose and 
think ) 


i feel we should offer an adequate range and 


“orvent the 


like that whi (we promotes their welfare.” 


Rathe 


ot choiee, 


“let the chips fall where they may ad 


mereury lines were omitted in the drawing for 


as stated They were obviously present in all 


ps used in the preference studies, for whatever 


effect, good or bad, they might have. I agree the light 


reflected from an object is the product of the spectral 


if the source and of the object. However, in 
these comparisons, the object is the same, hence I do not 
see what advantage would acerue by multiplying each 
source curve by a constant function, the spectral ehar 
er of the object. Mr. Strong’s point that a source to 


iment one object, e.g., coffee, may not be best for 


g., lettuce, was discussed. I do not agree that 
the “daylight lamp fails to give color s faction mainly 
because of the mercury lines” the lack of red and sur 
plus of blue from the phosphor are greater factors. 
Hiowever, both of his latter comments have to do pri- 
marily with color contrast, which is minimized by sources 
with narrow spectral characteristics, and emphasized by 
broader (or sometimes by separated) spectral bands. As 
a test, may I suggest Mr. Strong compare a bouquet of 
maxinal eolor contrasts 


red roses (nature provides 


hetween flowers and leaves) under the new deluxe cool 
white and daylight fluorescent, or any other source, I 
believe he will agree fluorescent no longer need “limp 
around on (eolor) crutches.” 

Mr. Twitehell’s experience with daylight fluorescent on 
furs does not check with our observations of general 
practice throughout the country. For example, in a sur 
in New York City, we found a 


great majority (approximately on per cent) using day- 


vev of the “fur district” 
light fluorescent. It was this observation that led us to 
study furs as an exception to the “preference rule” which 
Mr. Twitehell’s choice of warm tint and filament would 
Our data are for a number of observers, both 
furs 


support 
fur experts and laymen, viewing many types of 
under conditions completely controllable as to eolor of 
source and environment, Mr, Twitchell reports expert 
enee with one store, with a fixed color scheme and where 
most a few individuals are 


affected by 


the opinions of at 


ing. Such opinions may be many 


factors. including the color of lighting used by one’s 


competitor, by the appearance of the model's complexion, 


wood paneling, furniture, ete., or 
by the believe Mr 
Twitchell will usually find preference for the more blue 
The 


color and the “sheen” or 


by the background of 


overall atmosphere of the roon I 


attention mw on the furs themselves 
ffects both 


prod ive 


source 
use of filament 
“texture” and may an effect not available with 
a diffuse fluorescent source, regardless of color or spec- 


one would suggest daylight (or daylight plus blue) fluo 


to do an outstanding job on furs, 


tral character 


scent lamps and filament spots with blue filters to raise 


ipparent color temperature to the 6,000 to 10,000° 
number of ecoata, 


range We did view a great 


However, spe permitted showing 


pe rhaps 30 or 40 
data for only a few representative samples in Fig. 10. 
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Temperature Performance of 
Krypton-Filled Fluorescent Lamps 


P | SHE USE OF krypton as a fill-gas for fluores 
cent lamps makes possible the attainment of 
higher lamp efficiencies than obtained with 

The performance characteristies of 

krypton-filled fluorescent lamps at low ambient 
temperatures are different from those of argon 
filled lamps, however, and consideration must be 
given to these differences in lamp design and ap 
plication. Investigations of the effeet of ambient 
temperature on the performance of argon-filled 
lamps have been deseribed* 

The tests reported in this paper are intended 


to provide similar data for krypton-filled lamps 


Description of Tests and Equipment 


The tests were of two types determining the 
effect of ambient temperature on lamp operation 
and on lamp starting 
Tests 


consisted of burning the various lamps in still air 


Lamp Operating Lamp operating tests 
one at a time, at different ambient temperatures 
until measurements made on the lamp indicated 
equilibrium conditions were obtained. Seasoned 
lamps were used to eliminate the possibility of 
lamp changes during the tests. Measurements were 
made on lamp operating volts, current, watts, light 
output and bulb temperature at various intervals 
from the time the lamp was turned on until equi 
librium was reached. Observation was made of 
instability of light output and the period of burn 
ing required for such instability to disappear. The 


lamp types tested were 


l inch T17, filled with argon 
100- watt T17 lamy 
with krypton 
lamp 
with kryptor 
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Lamp performance as a function of ambient 
temperature is different for krypton-filled 
fluorescent lamps as compared to argon-filled 
lamps, particularly at the lower ambient tem- 
peratures. Lamp operating parameters such as 
lumen output, lamp watts, lamp volts, bulb 
temperature, and warm-up and stabilization 
time are given for a temperature range of 0 F 
to 110 F. The different types of lamps are com- 
pared for starting characteristics as a function 
of ambient temperature using a testing tech- 
nique which eliminates the variability of starter 
switches. Lamps included are the 60” T17 with 
both argon and krypton fill-gas, the 33” T12 
with both krypton and a special krypton-neon 
mixture, and the 24” T12 argon-filled lamp. The 
data presented should be of interest to lamp 
design and application engineers. 


24 ineh Tie, filled with argon gas. This is the standan 
20 watt lamp 

Results in each lamp group were consistent 
thereby eliminating the need for large numbers o: 
lamps of each type to establish the patterns of tes 
data 

The tests were made in a gravity-cooled walk-ir 
refrigerator having internal dimensions 11 feet by 
11 feet by 9 feet 
from 29 F to 120 F, with 


shielded from the lamp under test 


The temperature could be varie« 
radiant heaters 
being used te 
obtain temperatures above room temperature, The 
temperature selected for a particular test run was 
maintained within plus or minus two degrees, Tem 
perature distribution throughout the box was uni 
form to within two degrees. Box temperature was 


indicated and controlled by means of a thermo 
‘couple located six to eight inches from the center 
of the lamp and at the lamp mounting height from 
the box floor 

The lanips were mounted in free space three feet 
above the floor. im the approximate center of the 
floor area. A photocell corrected to eve sensitivity 
was used with a linear amplifier to indicate relative 
light output under different test conditions. The 
distance from lamp to photocell was selected so 
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gas This is the 
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rema er being krypto gas This is an experimenta 
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that the cell viewed the entire lamp length. The 


photocell-amplifier unit, mounted in the refrigera 
tor wall on the same level as the lamps, operated 
of the 


Me ans were pro 


at a temperature substantially independent 


internal refrigerator temperature 


vided to check for possible change in photocell-am 


plifier calibration throughout the tests. Surfaces 
of the interior of the refrigerator viewed by the 
photocell were covered with black velvet to provide 
a constant background 

The lamps were operated on a regulated 118 volt 


a-c power supply having good wave shape with in- 


ductive type ballasts sper ially selected for proper 


operating characteristics. The ballasts were mount 


ed inside the refrigerator. Measurements on the 
lamps were made in accordance with recommended 
practice, the measuring instruments being kept out 
side the refrigerator. The lamp bulb-wall tempera 
ture was measured at the middle of lamp length 
on the underside, as this position was found to be 
the coolest part of the bulb 


thermocouple of twenty mil diameter 


A copper-constantan 
wire was 
used, the junction being firmly held against the 
glass surface by means insuring good contact with 


All lamps 


negligible heat drain from the junction 


being tested were kept inside the refrigerator 
throughout the tests to insure equilibrium bulb 
temperature conditions 

Lamp Starting Tests The starting tests are in 


tended to compare the several lamp types as to ease 


of starting at different ambient temperatures. A 

test technique was developed to permit this com 
' 

wating ltactors 


parison without introdueing compl 


involved when starter switches are used Gienerally, 
lamp starting tests with glow switches are as much 
a test of the quality and design of the glow switches 


ps themselves 


| Direct lamp compari 


test ck 


as of the lan 
son was obtained with the seribed below 


im the 


lamps were mounted in the refrigerator, as 


operating tests, but with a grounded sheet of 


metal adjacent to the lamp. This metal piece, rep 


resenting the metal of a fixture, extended the full 


length of the lamp and was of a width equal to 


twice the lamp diameter l 


lamp sockets, a 


standard tv pe ilar lamp being tested 


| for the parti 


projected through the metal py is they would in 


fila nt tl test was pr ited ft 
obtam end v; the otl i t was not heated 
n rder t t! if t as 8s is ssible 
As descril . far. ti i n to | tested is it i 
metal fixture, with a heated cathode, waiting for a 


woltawe pulse to start it 


cathode is heated. this us the san 


» as having a lamp 
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preheated through a glow-switch, just prior to the 
opening of the glow-switch contacts 

When the contacts of a glow-switch open, a volt- 
age pulse is imposed on the lamp. The amplitude, 
wave-shape, and duration of this pulse is deter- 
mined by several factors such as switch design, cir- 
cuit connections, and the value of preheat current 
at the time the contacts open. The pulse is direc- 
tional, in that one preheated filament acts as cathode 
and the other as anode in starting the lamp 

Square-wave direct current pulses, which could 
be varied both in amplitude and pulse-width, were 
applied to the lamp to simulate the voltage kicks 
The preheated filament 
The pulse cireuit had suffi- 


from glow-switch starters 
was made the cathode 
cient energy that if the lamp started, the lamp cur- 
rent would rise to a value such that the typical 
low voltage discharge would be obtained. This was 
determined by observing, on an oscilloscope, that 
the pulse voltage fell from the high applied value 
to a low lamp voltage drop 

For a selected pulse width, the amplitude of the 
pulse was slowly raised as the pulses were applied 
to the lamp, until it was observed that lamp start 
ing was being obtained just before the end of the 
voltage pulse. The pulse voltage so determined was 
ealled the lamp starting voltage. The shapes of 
the voltage pulses are given in Fig. 1 

Zero-hour lamps of the types listed above, were 
tested at various ambient temperatures and with 


VOLTAGE AMPLITUDE 
THE SHORTER THE PULSE 


PULSE *-  WIOTH, THE GREATER THE 
WIDTH AMPLITUDE NECESSARY TO 


START THE LAMP THIS 
REPRESENTS A PULSE WHICH 
DID NOT START THE LAMP 


=~" LAMP IS OPERATING FOR THIS TIME 


— 

THIS PULSE WAS SUFFICIENT TO 
START THE LAMP THE VOLTAGE 
FALLS FROM THE APPLIED VALUE 
TO A VALUE APPROACHING THE 
NORMAL LAMP OPERATING VOLTAGE 

PULSE ol 

wi0TH 


LAMP STARTING IS JUST PERCEPTIBLE 


AT A FIXED PULSE WIDTH, THE 

VOLTAGE AMPLITUDE WAS SLOWLY 
INCREASED UNTIL LAMP STARTING 
WAS OBSERVED JUST BEFORE THE 
ENO OF THE PULSE THE PULSES 


PULSE i WERE APPLIED AT A RATE 
wi0TH APPROXIMATING GLOW SWITCH 
OPERATION 
Figure 1. Voltage pulses obtained in lamp starting tests. 
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Pigure 2. Effect of ambient temperature on relative light 

output of lamps. 


various pulse widths. The lamps were held at the 
respective temperatures until thermal equilibrium 
was assured. Kesults were very consistent among 


lamps in the groups. 


Effect of Ambient Temperature on 
Equilibrium Values of Light Output, 
Lamp Watts and Lamp Volts 


Fig. 2 presents the relationship between light 
output of the lamp types tested and the still air 
ambient temperature in which the lamps were op- 
erated. The values shown are for equilibrium con- 
ditions, with the lamps operating on inductive bal- 
lasts which supply approximately rated watts and 
eurrent at 80°F and 118 volts input. The two 
argon-filled lamps are found to maintain their light 
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Figure 3. Effect of ambient temperature on equilibrium 
bulb wall temperature. 
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output at lower ambient temperatures better than 
do the krypton-filled lamps, with the 100-watt T17 
being superior to the 20-watt T12 because of higher 
lamp loading, t.¢., higher are watts input per square 
inch of bulb surface area. The 25-watt T12 lamp 
filled with 75% Kr-25°% Ne maintains light out- 
put better than the standard 25-watt T12 lamp, but 
not as well as the argon-filled 20-watt T12 

The light output of a fluorescent lamp is a fune- 
tion of the mercury vapor pressure within the lamp, 
which in turn depends on the bulb-wall tempera- 
ture. Fig. 3 shows how the bulb-wall temperature 
of the lamps tested varies with ambient tempera- 


ture. The argon-filled lamps have almost a linear 


25 
25 WT I2(Kr) 


2OwTI2( ar) 


3 


BARE LAMPS 
STILL AIR 


LAMP WATTS 


20 40 60 80 100 120 
AMBIENT TEMPERATURE - *F 
Figure 4. Effect of ambient temperature on lamp watts. 
decrease of bulb-wall temperature with decreasing 
ambient, but the krypton-filled lamps exhibit a 
more rapid decrease at the lower ambient tempera- 
tures 
Fig. 4 shows that the more rapid decrease of 
bulb-wall temperature of the krypton lamps is due 
” of watts by the lamps at the lower 
temperatures, in addition to the more familiar fac- 
tors which affect heat dissipation and therefore the 
In other words, while the 


to ‘‘unloading 


bulb-wall temperature 
bulb temperatures of the comparable types are af- 
fected similarly by the usnal factors determining 
the rate at which heat is lost, the krypton lamps 
do not maintain as constant a wattage as do the 
argon lamps, and are therefore more adversely af- 
fected by lower ambient temperatures 

The effect of ambient temperature on lamp volt- 
age is given in Fig. 5. The rapid decrease of watt- 
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age of the krypton lamps is due to the fall-off of 
voltage shown by these curves. The 25-watt T12 
lamp containing 75% Kr-25%% Ne, for example, 
shows better maintenance of voltage than does the 
25-watt T12 lamp filled with 100 per cent krypton, 
and therefore has better maintenance of lamp 
watts, bulb temperature, and light output at the 
lower ambient temperatures 

The voltage curves of Fig. 5 are of interest in 
another connection. Some starter types are avail 
able in which the contacts are closed to start pre 
heat, are opened by preheat current, then held open 
by an auxiliary heater connected in parallel with 
the lamp. Such starters may not be satisfactors 
with the krypton-filled lamps, depending upon the 
ambient temperature, due to the reduction of lamp 
voltages at the lower ambient temperatures. <A 


starter of this type used with the 25-watt T12 


2O 


on Lf 
aie 
—- 
a 


TEMPERATURE 


Figure 5. Effect of ambient temperature on lamp voltage 


krypton-filled lamp at approximately 50 F am 
bient, for example, was found to reevele at 30-se« 
ond intervals because the reduced lamp voltage at 
4) FF did not provide enough energy to the auxili 
ary heater to keep the contacts open after the lamp 
had started 

The 100-watt T17 and &5-watt T17 lamps on the 
lead side of the ordinary 100-watt T17 two-lamp 
ballast exhibit performance characteristics at low 


temperatures which are different from those given 


for mductive ballast operation. This is due to the 
lifference in regulation characteristics between the 
lead and lag sides. For the S5-watt T17. the lamp 
watts, and leht output fall off faster on the lead 


n tl lea ir +} la vith low red 
ambient temperatures 
Fror output. lamps watts lamp volts. and 


Krupton-Filled Lamps—Evans 


SARE LAMPS AT AMBIENT TEMPERATURES SHOWN 


> 
a 
> 
4 
: 
2 t T 

4 
Eo 

2 10 4 6 20 2 


BURNING MINUTES 
Figure 6. Burning time required to reach equilibrium. 
Solid curves, 100-watt T17 (Ar) lamp. Dashed curves, 
85-watt T17 (Kr) lamp. Light oatput is expressed as a 
percentage of equilibrium values of respective lamp types 
at 80°F ambient. 


bulb temperature given as a function of ambient 
temperature in Figs. 2-5, the fundamental relation- 
ships of light output, lamp watts, and lamp volts, 
to bulb temperature can be determined. If the bulb 
temperature can be measured, these relationships 
will permit the determination of light output, lamp 
watts, and lamp volts for various degrees of drafts, 
shielding, ete., which result in bulb temperatures 
within the range given in Fig. 3 
Comparison of Burning Times 
Required to Reach Equilibrium 
Fig. 6 expresses the relative rates of lamp warm- 
up to equilibrium, comparing the 100-watt T17 and 
85-watt T17 types. The curves indicate that the 
100-watt T17 lamp reaches equilibrium quicker 
than does the 85-watt T17 lamp. Misleading com 
parisons between the two types of lamps in installa 
tions have resulted from not permitting the lamps 
to reach equilibrium before making light output 
observations 
Fig. 7 presents similar data for the 25-watt T12 
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Figure 7. Burning time required to reach equilibrium. 
Solid curves, 25-watt T12 (Kr) Lamp. Dashed curves, 
25-watt Tl2 (75% Kr-25% Ne) lamp. Light output is 
expressed as a percentage of equilibrium values of respec 


tive lamp types at 80°F ambient 
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krypton-filled lamp and the 25-watt T12 lamp con- 
taining 75% Kr-25% Ne. The use of 75% Kr- 
25% Ne improves the warm-up characteristic but 
not to the extent of being equivalent to argon. The 
53°F and 60°F curves correspond to the range of 
ambient temperature at which light output is be- 
ginning to be affected seriously by lower ambient 
temperature. (Fig. 2 
Effect of Ambient Temperature 

on Stability of Light Output 


A pronounced difference exists between krypton- 
filled and argon-filled fluorescent lamps at lower 
anbient temperatures with regard to stability of 
light The krypton-filled 
greater tendency to have unstable light output, 


output lamps show a 
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Figure 8. Relation of time of existence of striations to 
ambient temperature. 


causing the lamp to have an appearance of ‘‘shiver- 
ing.’’ This is due to moving striations in the gas 
discharge. Although the argon-filled lamps are not 
so noticeably unstable, it is believed that striations 
are responsible for the instability in this gas also 
Fig. 8 presents data on the time interval during 
which striations will exist, from the time that the 
lamp is turned on at a given ambient temperature, 
to the time that striations are no longer perceptible 
to the eve The straitions are more pronounced 
when the lamp is first turned on, becoming gradu 
ally fainter as the bulb-wall temperature rises, 
until at some bulb-wall temperature they become 


imperceptible. The approximate critical bulb-tem 


peratures above which striations do not occur are 
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shown by the intersection of the curves with the 
abscissa of Fig. 8. At ambient temperatures above 
the bulb-temperature that is critical for the respec- 
tive lamp type, striations will not be observed at 
all; at ambient temperatures below the critical bulb 
temperature, striations will be observed until the 
bulb temperature has risen above the critical value 
Examination of Fig. 8 indicates that the type of 
fill-cas influences not only the rate of bulb tempera 
ture rise, but also the critical bulb temperature 
The 25-watt T12 lamp with the 75% Kr-25°% Ne 
gas mixture is better than the 100 per cent kryp 
ton-filled 25-watt T12 lamp, but both are signifi- 
cantly inferior to the 20-watt T12 argon-filled lamp 
The 100-watt T17 


whereas the 85-watt T17 lamps in some 


lamps were not observed to 
striate 
cases were observed to striate at ambient tempera 
tures of approximately 35°F. It appears that the 
tendency to striate is dependent on type of gas 
fill, lamp loading, and possibly fill-gas pressure, but 
no quantitative evaluation of these factors can be 
offered at this time 

Since the period of existence of striations at the 
lower ambient temperatures depends on bulb-wall 
temperature, drafts will prolong the striation peri 
od. It is therefore obvious that enclosed fixtures 
should be used with krypton-filled lamps subject to 
operation at the lower ambient temperatures if 


striations are objectionable 


Lamp Starting as a Function 
of Ambient Temperature 


Lamp starting with glow switches involves many 


factors hard to control and evaluate. The funda 
mental processes of initiating gas discharges are 
complex in themselves; and when such variables 
are added as are introduced by differences in glow 
switch design and quality, cireuit connections and 
components, and effect of adjacent objects and am 
bient conditions, it is almost impossible to achieve 
a standard test condition whereby lamps and lamp 
types can be compared. For example, the glow 
switches of any manufacturer will vary in quality 
from time to time. Further, the characteristics of a 


glow switch made by one manufacturer may be 


quite different from those of a glow switch of an- 


other manufacturer, although the switches may 
carry the same designation and give equivalent 
performance in the intended application. It was 
onsidered necessary in measuring the 
different 


to develop the 


therefore 
relative startabilitv of the lamps as a 
function of ambient temperature 
starting test previously described. The data secured 
from this type of starting test must not be inter 


preted as indicating that one combination of lamp 
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Figure 9. Relative startability of argon and krypton in 
60” T17 fluorescent lamps. 


type, starter, and circuit components will give more 
reliable starting than a different combination of 
lamp type, starter, and circuit components. For 
example, the 20-watt T12 lamp is fundamentally 
easier to start than the 25-watt T1l2 lamp, yet in 
applications the starting of both will be equally 
reliable with proper design of the cireuit auxili 
aries 

In Fig. 9, argon filled and krypton-filled lamps 
of the 60° 
ing using the pulse-voltage method 


T17 size are compared for relative start- 
Three different 
pulse-widths are shown to cover the range of pulse 
widths secured from glow-switch starters normally 
used with these lamps. The usual starter will have 


a pulse-width approximating 600 microseconds 
Using the voltage amplitude required to start the 
lamp as the criteria for startability, the following 


conclusions will be evident 


1. Starting is greatly affected by the length of time the 
voltage pulse exists. This is important in starter design 

Krypton filled lamps are harder to start than the argon 
filled lamps at comparable pulse times and ambient tempera 


tures 


1. Starting of lamps filled with either krypton or argon be 


lificult at lower ambient temperatures, the 


comes more 
effect of lowe 


severe with argon at the shorter pulse times 


ambient temperatures being somewhat more 


In Fig. 10, krypton and Kr-25°) Ne are 
lan }’ The 
effect of pulse-width is again seen to be important 


The 75°) Kr-25°) Ne fill-cas ts easier to start than 


ompared in the 33° T12 (25-watt T12 


100 per cent krypton, with the effect of ambient 
temperature being omparabl for the two rases 
Data taken on argon-filled 20-watt lamps 


shows this lamp ty pe to require approxi ately half 
the pulse voltave needed for the krvptor filled 25 
watt T1l2 lamp at uparable pulse-widths and 


ratures. This is due to the shorter 


ambient temp: 
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Figure 10. Relative startability of krypton and 75% Kr - 
25% Ne in 33” T12 fluorescent lamps. 


lamp length as well as to the difference in fill-gas. 
Again, the effect of lower ambient temperature is 
found to be more severe with argon than with 
krypton 

The data given in Fig. 9 and Fig. 10 were taken 
with the filament acting as cathode heated to secure 
end-glow, and with an adjacent grounded metal 
strip. The voltages required with a filament heated 
to a temperature just below the end-glow tempera- 
ture are a little higher than with end-glow present 
With both the filaments end-glowing, the voltages 
are a little lower, this having the effect of a slightly 
shorter lamp. Without the grounded strip, the re- 
quired voltages are about 30 per cent higher, thus 
confirming previous experience that more reliable 
starting of lamps is obtained in grounded metal 
fixtures than in non-grounded or non-metallic types 
The effect of fill-gas pressure on values obtained in 
this type of test is also consistent with previous 
the lower the pressure, the lower the 
It is believed that this test tech- 


knowledge 
required voltage 
nique will prove to be a useful tool in developing 
new lamps or improving the starting characteristics 


of the present types 


Behavior of Special Gas Mixtures 
at Low Ambient Temperatures 


In a companion paper by George Meister and 
Thomas Heine titled ‘*Low Pressure Mercury Dis- 
charges,’’ data are presented on the characteristies 
of electrical discharges in mercury vapor and cer- 
tain gas mixtures. It is shown that the use of 75% 
Kr - Ne 


eury vapor will result in fluorescent lamp efficien- 


by volume) in conjunction with mer- 


cies equivalent to or better than those obtained in 

fluorescent lamps with krypton-merecury discharges 
Data have been presented in this paper to com- 

° 


pare the eect of ambient temperature on the 25- 
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watt T12 lamp with both 100 per cent krypton and 
75% Kr-25% Ne as fill-cases. The 75% Kr - 25% 
Ne gas, compared to the 100 per cent krypton gas, 
has the following advantages in the 25-watt T12 
lamp as summarized from the data previously 
given: 

1. Light output, lamp watts, and lamp volts are maintained 
better at lower ambient temperatures 

2. Lamp warm up is faster and therefore equilibrium opera 
tion is obtained sooner. 

3. Improvement is obtained in the light instability effect 

a lower ambient temperature is permissible and the period 


of time that light instability will exist is decreased. 


4. Lamp starting requirements are less severe. 


The 25-watt T12 lamp with 75% Kr-25% Ne 
fill-zas will operate at approximately 59 volts, 480 
ma and 25 watts on an inductive ballast which 
operates the standard 25-watt T12 lamp with 100 
per cent krypton at the published ratings of 53 
volts, 520 ma and 25 watts 

The use of such gas mixtures offers the lamp 
designer an interesting means of improving the 
characteristics of present lamp types and of devel 
oping new lamps 

In conclusion, the author gratefully acknowl- 
edges the assistance given by his associates Herbert 
C. Walton and Thomas Ileine. He also wishes to 
thank Mr. Donald Dickson of the Research Depart- 
ment who developed the lamp starting test tech- 
niques and made the starting test measurements 
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DISCUSSION 
C. L. Amick*: All of the papers pregented at this year’s 
conference have been fine contributions, and Mr. Evan's 
paper is no exception, 

I would like to add some data which resulted from 
measurements of 85- and 100-watt fluorescent lamps by 
Mr. L. R. Keiffer of Nela Park. Mr. Keiffer tested the 
light output and starting reliability of these lamps in 
closed-end, open-bottom, industrial fixtures, and the 
results, as would be expected, are somewhat different 
from those presented by Mr. Evans who tested in free 
space 

The industrial reflector, of course, tends to hold the 
heat around the lamps. This means that the light out 
put of the 100-watt argon lamp is even better main 


tained under low-temperature conditions than when the 
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lamps are out in the open. As a matter of fact, the 
relative light output when using such a reflector is 10 
per cent higher at 40° F. than at the 50° rating point. 
At about 10-15" the output is the same as at 50, and 
even at minus 20° the relative output is still 45 per 
cent, 

Mr. Keiffer’s tests on the 85-watt krypton lamp 
showed relatively constant light output from 80 to 60° 
F., but below 60° the decrease is rapid, falling to 20 per 
cent at 20°. At 35° the light output of 100-watt lamps 
in industrial reflectors is five times that obtained with 
85-watt lamps. The obvious conclusion: don’t use 
watt lamps at temperatures much below 50°. 

Little difficulty was encountered in starting 100-watt 
lamps down to temperatures as low as minus 20° when 
FS-64 thermal switch starters were employed. These 
and other results of Mr. Keiffer’s tests are in essential 
agreement with those reported by Mr, Evans. 


E. F. Lowry*: This very interesting paper emphasizes 
the fact that the new tools which the iluminating engi 
neer has available are the tools of the specialist. Just as 
the machinist must know not only the proper speed at 
which to run his lathe but also the proper shape of cut- 
ting edge for the particular kind of metal with which he 
is working, the illuminating engineer needs to know not 
only the wattage, lumen output and rated life of a lamp 
but also the way in which that lamp will perform under 
various ambient conditions 

This paper definitely points out some of the factors 
which should govern the selection of krypton filled fluo 
reseent lamps over those filled with argon. There are 
certain situations where the krypton filled lamp has 
distinct merit. In others it has some definite disadvan 
tages. For example, the 85-watt krypton lamps has a 
better efficiency than the 100-watt argon filled lamp at 
ambient temperatures above 80°F, but conversely has a 
slow warm up time and at temperatures below 80° F does 
not deliver as high a lumen output as does the 100-watt 
lamp. This latter situation also applies when the bulbs 
are cooled by air currents 

The krypton lamps are harder starting than the argon 
lamps but this situation has been largely taken care of 
by redesign of the starter switches to furnish a sharper 
break with a higher pulse voltage 

In a paper presented last year at the I.E.S, Boston 
Conference, Mr. Found reported that the increased effi 
emencies of krypton filled lamps were obtained in impor- 
tant amounts only at high lamp loadings. Mr. Evans 
does not seem to find that effect. Is there an explanation 
for this apparent discrepancy? 

Tt is stated in this paper that the “more rapid decrease 
of bulb-wall temperatures of the krypton lamps is due to 
‘unloading’ of watts by the lamps at the lower tem- 
peratures.” An explanation of the term “unloading” 
together with a discussion of the mechanism by which 
this “unloading” takes place would serve to elarify the 
situation considerably 

Referring again to the previous paper by Mr. Found 
and his explanation of the reason for the higher efficien 
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cies obtainable with krypton filled lamps, one would ex 


krypton-argon muxtures would result in inter 


pect that 


ences. In this paper as well as in the com 
Meister i 


temperature dependence over the lamps Tiled 


mediate 


oved 


panion paper by Mr starting and less 

with kryp 
ton alone are apparent llowever, the reasons for attain 
ment of efficiencies equal to those of the krypton lamps 


are not apparent. Can Mr. Evans explain this anor inlous 


\ E.T.1 inve vations have beer ule of 

mimercia i ible krypton-filled lamps for the pur 
data tor use in toe interpretat on otf 
tory test re ilta,. where testing cannot always he ear 
ried out under controlled ambie ur temperature Our 
nve ra f the wa andi wat lamps have 
Viehded estuiis whiel ire generat irable 


mes a 
reports by Mr. Evans but t probab due t ur 
measurement wile the side t the ibe while 
7 } easurements of e underside 

for nm fille tu ete ng 
w) we ave ote rting fr 


‘ “ es t kr ‘ i 

han ‘ el 
er cent rate tenes of sted ven 
" or al onerat ta 
H. Ranoin®*: The esente i 
able i infloe he ‘ f flu ent 
i ‘ for ise ‘ wrature pp ns 
ih for operation a the So-watt 
eney ver the 100-watt T-1l7 argon lat For tl mat 
ter, ff eseent hghting fer temperature operations 

ser wivantageous msieration the wer 
lumer wl et result 

Several vears ago we ran numerous and lengthy tests 
on 40-watt T-12 fluorescent lamps which showed that 
how JHtage supply which so often occurs greatly iffected 
lamp starting ability at low temperatures. Starter opera 
tron at ib-freeging temperatures WASs Also found to be 
unstable as was stated by the author 

Serious as these difficulties appear, however, we must 
remember that this proble of low temperature opera 
thon w not o ir very en mm nermal practice as this 
type of enerally sed iT ndustrial ght 
source, Wher ised, the ambient temperature is usu 
I ambient te erature 18 
furthe rensed fixture bw ad 
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tional 10° to 20°. It is important that we emphasize this 
because at ambient temperatures above 50 F, the 55-watt 


vis its advantage in effic iency 


krypton lamp further ext 
over the 100-watt argon lamp 

Trouble experienced in starting both the 25-watt and 
the 85-watt krypton lamps has created some unfavorable 
consumer reaction to these lamps. This criticism has in 
ied because in such cases it was 


The 25-watt 


most cases been unjust 
caused by use of improper starter switches 


not start dependably on a 20-watt starter, nor 


amp 
will the 85-watt lamp start dependably on the 100-watt 
starter Proper starters are now available and produce 


satisfactory starting. We believe they are all part of the 


problem and solution so well handled by the author. 
1 lower cost gas xed with krypton 


The use of neon, 


should be an economic contribution to the manufacturer 


and at the same time produet a lamp of better pe riorm 
nh several Ways 


We si 


the quant 


if neon is used in 


ruld e to inquire, however, 


h the color of the 


ws designated, how 


lamp is changed 


Evanst: I would first like to thank Messrs 


Amuck, 
ments on the paper 


Mr. Amick’s discussion adds further information on 


Raddin, Salter and Dr. Lowry for their compli 


performance the subj je lamps in fixtures Ilis 


in the paper, ar ad ve rity 


data are in agreement with those 


onelusion that 85-watt lamps should not be used at 


w te peratures 
It is gratify neg to know that the E.T.L 


vielded results comparable to those ob 


tests reported 


Salter 


Mr. Raddin’s comments on lamp starting are well 
I 


founded \ ouy it wa known that krypton-f led 
« were harder to start than similar argon-fi level 


Lamps laboratory tests indicated that ava ible starters 
nor illvy would be satisfactory t is However, field 
experiet e showed that various combinations of marginal 
eonditions which resulted in starting oceurred 


frequently enough that new ad to be produced 


starters 


for the krvpten lam ps Development oft st 


vreatly inereased our knowled of the mechanisms of 


lamp starting, resulting in improvement in the general 
line of starter types 
In the 25WT12 lamp with a fill-gas containing 25 per 


re in lamp color was found to result 


cent neon, no 
from the use of the neon component. 

In answer to Dr. Lowry’s comments, I do not believe 
that the data in this paper are inconsistent with the 
efficiency data for krypton filled lamps reported by Mr 
Found at the Boston ( onference in 1948 

The paper shows that the wattage of krypton filled 
lamps decreases rapidly with ambient temperature at 


In Fig- 


shows a similar 


ambient temperatures below 50°F (Figure 4) 


ure 5 1 2s vn that lamp voltage 


Prohe measurements show this effect to be due 


to reduction in potential gradient in the plasma of the 


discharve The mechanism of this is not sufficiently 


known to permit offering a theory ¢ xpla ning it 
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effect? 
FE. H. Saurer*® Mr. Evans has done a fine job of pre a 
senting his fir ng m the operating characteristics of cae 
atarter ut alwa t the same t on the voltage 
wave, 100 wa wy were found tart 
ening when the ballast 
readily Ww by Mr. 
rated at 80 we ent rate voltage or less. Simi tained 
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Dr. Lowry'’s comment on efficiencies obtained with 


krypton-argon mixtures perhaps applies more to Mr. 
Meister’s paper “Low Pressure Mercury Discharges.” 
There it was shown (Fig. 4) that at 2 mm fill gas pres 
sure the efficiency of 2537 A production for a constant 
eurrent is a maximum for a 50-50 mixture of argon 
krypton 


Thus for lamps having equal loading and equal losses 


such as cathode losses, the 50-50 mixture would give 
higher lamp efficiency than would 100% krypton, In 
applying this mixture to a given lamp type, such as the 
60° T17 lamp, the slightly increased cathode losses and 
the less favorable lamp loading (as compared to 100% 
krypton) result in the efficiency of the 50-50 mixture 


being comparable to that of the 100% krypton 


The Effect of Operating Cycles on Fluorescent Lamp Performance 


Tueopore ©. Sarcent**: The data given in this paper 
are useful for commercial] purposes in particular, but it 
is to be hoped that the authors will not drop the three 
hour cycle values from their tabulation. Since the three- 
hour figure has been used for years in comparative 
studies, it would be helpful to continue the figure so that 
relative values may be established from time to time 
between old and new lamps 

The authors state that the curves apply only to lamps 
manufactured by their company, hence we have no argu 
ment with their values 

It is significant that the .5-hour cycle should appear 
to be the breaking point. Perhaps further study will 
throw light on the cause for this phenomena. Possibly 
the new halo phosphate lamps will show somewhat varied 
test results. 

The search for a forced life operation technique for 
fluorescent is worthwkile and every encotragement 
should be given for continuance of the study. If such 
a method can be dependable, it will represent a long 


step forw ard in testing procedures 


F. J. Vortaxpert: The authors are still conducting addi 
tional tests to further check the findings of the first series 


of tests to determine whether subsequent tests closely 
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by F. J. Vorlander and E. H. Raddin 


duplicate the originals. In the meantime, the three-hour 
eyele basis will be continued 

Large one-hour evele test racks are in use at this time 
and lamps from similar manufacturing runs are being 
checked on one-hour and three-hour cycles. This will 
provide four similar tests upon which to base the conclu- 
sion as to the advisability of one-hour or three-hour 
eyeles for testing 

In the event one-hour eyeles are found practical, as 
expected, there seems little reason to continue three-hour 
eyele tests merely because that had been past procedure. 
It must be remembered that in most instances, lamp life 
is now rated on three-hour cycles rather than three, six 
and twelve-hour Reduce ing the eycle period does reduce 
manufacturing test time and costs and facilitates more 
rapid advance ment of new developments 

More recent data, as a result of continuing the opera 
tion of the lamps on which the paper was bused, Is 
rather startling. The in proved beryllium lamps of the 
long life construction cathodes have now exceeded 5500 
hours on one-hour burning ecyeles with only 55 per cent 
failures. Similar lamps on four-hour eycles have ex 
ceeded 6000 hours with 5 per cent failures. The new halo 
phosphate lamps have performed even better with no 
failures occurring at 5000 hours for the half-hour eyele, 
5000 hours for the four-hour eyele, and 6500 hours for 


the continuous (300-hour) evele. When these tests are 


completed, further comparison will be drawn 


Specially Designed 
Fluorescent Fixtures 
in Super-Market 


The fast-growing Houston, Texas 
super -market—J. Weingarten, 
Inc.—is “selling from the ceiling” 
with open-type slimline fiuores- 
cent fixtures, specially designed 
for mass lighting of large areas. 
Photo courtesy of Leader Electric 
Co., Chicago, Tl. 
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Technique of Lighting Generating Stations 

Discussion by FE. Egeler of the Paper “Tee hnique Egeler with his discussion, for which illustrations were 
of Lighting Generating Stations” by H. F. Carrol! and received too late for publication with the diseussion. The 
W. B. Morton (pages 93 and 94 February issue of ILt0- charts and installations illustrating Mr. Egeler’s discus- 

MINATING ENGINEERING) referred to slides shown by Mr sion are shown below. 

- 
ove Pigure 1. Lighting arrange- 
toured ceiling at TVA Fon- 
tana plant control room. 
(Slide 1) 


BOARD fact 


Figure 2. (Left) Lighted appearance of Fontana control room. (Slide 2) Figure 3. (Right) Control room illuminated 
by Fluorescent lamp units with ribbed glass covers. (Slide 3) 


\ 
| t j | Figure 4. Slimline fluorescent lamps in 
} polished metal parabolic troughs for 
| TORS control board lighting. (Slide 6) 
.avee | 
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Recommended Practice of Library Lighting 


Foreword 


This first “Recommended Practice of 
Library Lighting” was developed by 
the 1.E.S. Library Lighting Committee 
which was formed in July, 1946 follow- 
ing requests for a study of library 
lighting from the American Library 
Association and architects specializing 


in hbrary design. 


Liprary ComMIrrTee 
J. M. Ketch, Chairman 
H. A. Cook 
E. M. Fahey 
J. H. Fedeler 
Francis Keally 
R. R. Wylie 


1. Introduction 


qa) This Practice considers lighting 
for both publie and institutional h 
braries; reeoynition is given to (1) 
the possible wide range in the ages 
and educational levels of the library 
visitors, (2) the varying conditions 
of eyesight found within those groups, 
and (J) the varieties of reading mate- 
Tech- 
niques are discussed for lighting high 
both 


plain, and also for some of the new 


rials that are currently used 


ceiling areas, decorated and 
modular designs which have relative- 


ly low ceilings 

(b) Many of the libraries now in use 
were designed with as much emphasis 
to the the 
building as a public monument as to 


architectural features of 


the utilization of the building for li- 


brary purposes. The modern library 


is not merely a storehouse for books 
and periodicals; it is aggressively edu- 


eational with facilities designed to 


make available a broad educational 


program to the publie in all walks of 


life. Some of the new libraries have 


rooms for lectures, demonstrations, 


and seminars; facilities for projecting 


still or motion pictures; and sound 
conditioned rooms where musical ree 


ords can be played Study rooms, 
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Prepared by the Committee on Library Lighting 
of the Illuminating Engineering Society” 


carrels,** and research aids are pro 
vided as well as special rooms and 
display eases for showing rare books 
and historical collections 


(c) This 


lighting practices employing modern 


report (1) recommends 
sources and techniques for new li 
braries being designed and (2) sug 


gests methods whereby present li 
braries now inadequately lighted can 
bring their lighting standards up to 
are to fulfill the 


educational 


those needed if they 


modern expanded fune 


tion. The shortcomings of many pres 


ent-day lighting installations inelude 


Tilumination leve's below those 


needed for efficient and comfortable read 
ing 
4 rhe 


lamps for reading purposes 


major dependence upon table 


Dark furniture and Wterior finishes 


which produce uncomfortable 


with the 


brightness 


differences 


reading task 


tables 


reflected 


with 


4) Reading 


which 


glossy tops 


create giare, especially 


from table lamps 
Glaring lighting units 


6) Stack lighting with bare or inade 


quately shielded lamps. The lamps are 
glaring and the amount of illumination is 
inadequate between lamps and on the 


bottom shelves 


2. Analysis of Seeing Tasks 


2.1—Reading 
2.1.1 


visual task performed most often in a 


General—Reading is by far the 

recommendation of 
toot 
‘ficiency 


library. In the 


environmental conditions and 
eandles for optimum reading 
and comfort, three factors capable of 
variation must be taken 


very wide 


into account: (1) the condition of the 
(2) the character of 
the 


purpose. An 


reader's evesight, 


the reading material, and (3) 


reader's intensity and 


additional factor is the angle between 


the page and the reader's line of 


vision (See Appendix \ fora diseus 


sion of reading racks.) 

**Carrel 
stackroom designed as 
study or reading 


a small enclosure or alcove in the 


a place for individual 
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2.1.2 Publie 


libraries serve people of all ages from 


Condition of Eyesght 


elementary sehool children to grand- 
Statisties on the prevalence 
indieate that the 
percentage of defective vision among 


parents. 
of defective vision 
children is low, but that it increases 
in pereentage with added years, Sta- 
tistically, 95 per cent of persons at 
the age of 70 have defective vision, 
The optical defeets of many persons’ 
eyes can be totally or partially eor- 
with glasses; ean be 


rected some 


helped only. Although good lighting 


and seeing eonditions are desirable 


for all readers whatever the condition 
of their eyes, they will be particularly 
helpful to older and others 


persons 


who have subnormal or uncorrected 


Vision 
2.1.3 


any 


Varieties of Reading Tasks—In 


library there will be found a 


great vanety of reading tasks, some 
easy, others difficult, Typical of easy 
are books, 


books and novels printed in 10- to 14- 


ones children’s and text- 


point type, well-leaded, on good, 


white, non-glossy paper, By contrast 


are newspapers printed in 7-point 
low-contrast, off 
hooks 


which usually have long paragraphs 


type, unleaded, on 


white pulp paper; and law 


printed in condensed type, The read- 
ability of 
the 
with its background; plus faetors such 


printed matter depends 


upon type size and its contrast 
as type lace, length of lines, spacing 
between lines, and margin widths. It 
has been found that two to three times 
the illumination is needed for peneil 
work as for average printed matter 
because of the difference in contrast. 
It is intended that the lighting levels 
and environmental eonditions reeom 
mended be broad enough to compen 
sate for the range and diffieulty of the 


visual tasks enumerated above 


2.1.4 


ing-The third variable is the inten 


Intensity and Purpose of Read- 


sity with which reading is done, or 


the purpose for which the visitor goes 
to the library. Some merely browse or 
select materials for reading elsewhere; 
and those designed 


college libraries 
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2.3—Book Stacks — Several factor 
combine to make the luchting of stacks 


dificult, especially those to which the 


publi has access Although people 
are seldom in the stacks f t ™ 
riods and their viewal task e inter 
mittent, thev should be able t ee a 
of the title ton f helwe 

easily and kiy. P f the diff 


eulty 


Figure 1. Reference Reading Room, 
Harvey 8. Firestone Memorial Li 
brary, Princeton University (a) 
(Above) daylight view; (b) (left) 

detail of coffers. 


whicl partially obliterates the title 
Another difficulty is caused by the 
! nar ‘ ack aisles, and the lim 
it is to the loeation of light 
n relation to the sur 
be ‘ thy the 
} hook sterace and 
equet used stack area whiecl 
ean bet upler; the footeandl 
ere ‘ ver, see Table IT 
° nee ‘ 1 eb wht 

nesse ‘ irgent 
2.4—Carrels Research and study 
earre ire reading are otter te 
rated wit! ated « e to the 


Figure 2 


3. Environmental Factors 


3.1—Brightness Ratios — Although 
the eves function most comfortably 
and efficiently when all brightnesses 


within the field of view are uniform, 


the uniformity ts 
It is 


however, to 


attainment of such 


net practical for many reasons. 


desirable and practical, 


reduce extreme brightness differences 


within the nermal field of view; see 


Table I The “central visual field” or 


task 


is the hook or periodical 


seeing 
being read The “immediately adja 
cent surface” is in most cases the 


table on which the book rests.) 


TABLE I Recommendations for 
Limits of Brightness Ratios 
in Libraries 


Ratio 
field t i 
k and 
‘ 
fi 
la 
. i 
vie 
! la 
‘ 
f 
‘ e if 
at of 
iid Table 


A public library illuminated by 500-watt indirect luminaires plus two 


500-watt direct units through each skylight section. Resultant illumination is 30 
Note also the downlights over the attendant’s desk at the right. 


to 40 footcandles 


é 
| 

i 


Figure 3. Three lighting techniques are combined to light the reading room of the Baker Library at Harvard Univer- 


sity. Slimline lamps in metal reflectors are used over louvers in the former skylights (see insert photo); the large 


pendant luminaires (redesigned) each contain a 750-watt 
ornamental paneling conceals cold cathode fluorescent covelighting. The result: 45 footcandles of diffuse illumination 


3.2—Room Finishes (a) The ability 
te stay within the maximum bright 
ness ratios of 7 able I will depend t« 


a large decree upon the refl 


values of the room finishes; mm econ 


junction with the lighting, they estab 


lish the brightness pattern of any 
room, and the brightness ratios be 
tween the task and other major sur 
faces within the normal field of view 


White ceilings and light-colored walls 
help to reduce the brightness ratios 


between luminaires or windows, and 


surfaces adjacent to them. In addi 


comfortable bright 


light 


tion to creating 


ness ratios, the colors reeom 


mended in Table II aid materially in 


the utilization of light 


TABLE II.—-Recommended Reflectance 


Values (Per Cent) 


Ceilings 
Walls 

Desk and Table Tops 

Furnitar 

Floor ‘ 
(bd) In order to avoid annoving re 
flections, non-glossy surfaces are re« 


ommended 
table 


for eeiliings, walls, and 


tops. Surface finishes are 
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silver bowl lamp; 


able for all of these which are accept 


ably non-glossyv; thev are easy to 


clean and collect dirt less rapidly thar 


rough matte finishes 


3.3—Reading Table and Desk Tops 
(a) In 


order to keep the brightness 


ratio between the reading table top 
and the printed page low, the re 
flectance of the table top must be 
higher than the dark-stained tables 
(10-12 per cent) commonly used. It is 
recommended that reading table and 


desk tops have as little specularity or 


gloss as possible. A highly 


polished 
table top will produce reflected images 


of brnght unshaded windows, light 


sources, or bright ceilings; this re 


flected glare may be severe enough to 
offset uny advantage gained by better 


environmental eonditions or higher 


levels of illumination 


(b) Library furniture is now avail 
able in the new lighter finishes (24-28 
per cent reflectance) as well as the 
dark, and materials and techniques 
have been developed for refinishing 
old furniture to give it the recom 


mended surfaces. Table-crade linoleum 
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a wood cornice above bookcases and 


s now available in blond-tan and 
mist-green colors that have 35 per 
cent reflectance; plastics that are 
rugged and simple to apply are avail 
ible in sheet and fabrie form; and 


ak table tops can be bleached and re 


finished with a non-glossy laequer 


3.4—Color—The use of color in the 
brary interior merits the considera 
tion and advice of a color expert The 


retlee tance values reeommended in 
Table Il ean be had in grays or in 
tints of warm or cool colors. From 


the standpoint of visual comfort and 
little 


whether the colors be warm, cool, or 


efficiency, it makes difference 


neutral. In the hands of an expert, 
however, color has many possibilities; 
rooms ean be made to appear smaller 
by the use of warm tints, or larger by 
cool ones. Warm tints can be used in 
north and east rooms to enliven and 
warm otherwise drab interiors. Con 


versely, cool often used in 
that 


have an over-ahundance of 


tints are 


south and west rooms seem to 


sunshine 
In most libraries, color tints will be 
selected for their aesthetic values and 


isually by personal preferences 
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| Figure 4. High-ceilinged library at 
4. Recommended Ilumination 


Values 


(a) The tollowmg footeandle reeom 
ire consistent with those 
in the “American Standard Practice 
for Sehool | hte,” approved bw the 
American Standards Association, Sep 
tember iS, ard these the 
Practice of Office 
published by the Illaminat 
ing Engineerimge Soerety on Jul 
It is wrent that the visual tasks 
encountered nm tuber iries ire eom 

par abvle acter to th n 
echools and! offices and should, there 
fore. be eor tent wit the 


(db) The values sted 


are fit t the diMfieulty 
{ the \ i tasks These es 
ile bre ' niaimmesd service 
through per i ! 
ing of lighting equipment, the clear 
ing of windows, and the maintenance 
of the retleetance value fr t 


faces. Initial values from the artificia 


Re comme nele d Prac free 


College of the City of New York. Old fixtures 
were raised about ten feet and lamp size reduced to eliminate glare, and sixteen 
1000-watt downlights installed above ceiling 


vreater by au 
compensate 
val depreetation expected 
nh service See Seetion 6.5) 


5. Daylighting 


5.1—Advantages — Windows 


two valuable purposes from the stand 


the hi 


serve 


pomt of the seeing tasks in 


brarv: (1) they admit light into the 
nterior which results in the desirable 
for seeing: (2) they per 
mit the oeeupants to look out The 
itter has an advantage in addition 
t @ ple ire of looking to the out 

nermits the reader to 
foeus his eves for distant vision and 
thereb elaxes the eve museles which 
sre under tension from the close 

; for reading. It is i 

portant, however, that the benefits of 
lay ht th h windows he gamed 
‘ it ffsetting ther by seating 


window 


of Labrary Lighting 


TABLE Ill 


Poor contrast (newspapers 


maps; pencil notes, carbon copies 


©) Long periods of time (stud 
research reading liiumination of 
this order is of benefit to those having 
sulbnorma evesight r tor oder 


reone Trying on work or reading 


of the following classifi ation 


Seine Tasks 40 


Involving 


a Discrimination of moderately 
fine deia reading 8-12 point type 
children's books: general and private 
office work file and mail 


rooms: cataloging. beok repair and 


ontrast 


Mm average 


reading better magazines und 


of time 
weing reading book 
t ard files 


ntermittent periods 


the publi 
reading 


storage involving neo 


mended with no refer 


pe of Wluminant, laminaire or 


high the 


view 


areas of brightness are in 


field of 


5.2—Factors that Affect Natural 
Lighting The distribution 


amount of daylight realized in an in- 


and 


terior will depend upon many factors: 


the kind of glass; the number, size, 
shape and position of the window 
openings; the ratio of the window 


the kind of 
amount of 


height to the room width; 


window shading; the day 


licht outside: the presence of trees 


and buildings; the brightness pattern 


f the room; 


and possibly other condi 


ons. See Appendix B for discussion 
of these factors. In addition, davlight 
tself vanes greatly through each day 


(See the LE.S 
Practice of Davlicht 


MINATING ENGINEERING, Feb 


ind during the vear 
*Reeommended 
it 


ruarv, 1950.) 
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hooks 
~ Casta Seeina Tasks 10 
as 
4 | ih Conferen:¢ ad reception reome 
weve and ways used y the 
her service sreas, suditoriun 
storage oo shere abels 
Simece Seeina Tasks 
Such as 
Corridors not used by ¢ 
<4 
The foregoing are recom 
‘ type of lighting system 
— 
be 
arrancements such that larce 3 
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6. Artificial Lighting 
6.1—Lighting Systems—(a) Artificial 


lighting systems are divided into the 
five following general classes based 
upon their distribution of light in the 


upper and lower hemispheres 
TABLE IV 


Dictribution of Light 
from Luminaires 

Classification Upward Downward 
Indirect 
Be nd 
General diffusing 
Semi direct 
Direct 


(b) 
proper 
though 
in the 


Systems of all types will have 


appheation in libraries al 


some eare must be exercised 


selection of the system for 


reading rooms, offices, and similar 


areas where people are oeeupred with 
tasks 


in one direction for long periods. The 


difficult visual and are facing 


several characteristies presented in 


Appendix © should be considered also 
to make the liehting system consistent 
characteristics 


with the architectural 


of the interior 


6.2—Light Sources (a) 


also between the 


Judgment 
made two 


light 


fluorescent lamps 


must he 


types of sourees——tilament and 


eurrently used for 


interior lighting. Considerations of 


the two sources will inelude the suit 
ability of the luminaire architectural 
ly, the relative initial cost of the svs 
cost of 


(See Appendix 


tems, and the lighting per 


footeandle vear 


per 


(b) As to the suitability of the 


library 


two 


illuminants for purposes, re 


searches indicate that, on an equal 


footeandle and quality basis, the two 
illuminants are equal in the visibility, 


comfort, and readability obtained 


Bot! 


in libraries suecessfully 


illuminants are now being used 


6.3—Brightness Limitations - As a 


guide in luminaire selection for the 
given in the 
Ill), 


the brichtnesses in Table V are ree 


both 


range of footeandles 


table of levels (Table 


lighting 


ommended as maximum values 


crosswise and lengthwise of the lami 


naire Observance of these limits 


should avoid glare from luminaires 


under any normal circumstances of 


installation and room  deeoration 


However, it is recognized that higher 


values than these have been used 


without detriment in installations 


where great care was taken to use 
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light colors and matte finishes in the 
lower part of the room as well as the 


upper part, and where the bright 


areas of luminaires are small. It is 


recommended that where such eondi 
tions permit the use of luminaires of 
other than the indirect or semi-in 
direct types, approximately double the 
values given be accepted as the limits 


of brightness 


TABLE V 


Recommended Brightness 


Zone Limits in Pootlamberts* 


O° is directly 
beneath 
luminaire 
4 
o*.4 


"Comparative val 


neh respectively 


6.4—Flexibility 
6.4.1 


to have enough flexibility in a lighting 


General—It is very desirable 


system to make it possible to convert 


from one footeandle level to another 


easily and quickly. Beeause of ever 


present changes in a library, it might 


be desirable to quickly convert a gen- 
eral reading room requiring 30 foot- 
study room 


candles to a research 


which needs 50; this ean be done in 
many eases without a major revision 
This 
that the wiring has adequate capacity 
] that 


load 
some sugvestions 


if properly planned requires 


for the maximum will be 


used. Following are 
that may help to accomplish this de 


sired flexibility 


300 


(incandescent) 


€.4.2 


and 


Filament Lamp Systems 
O)-watt filament 
most lu 
minaires, as 1000 
A 300-watt system producing 30 
footeandles will produce 50 footcandles 
1000-watt lamps 


lamps are interchangeable in 


are also 750 and 


watt 


with 500-watt lamps 
generate 40 per cent more light than 
750-watt 


change from 30 to 42 footeandles. 


lamps, making possible a 


(a) 


are 


Sustemes 


Fluores: 


fluorescent 


6.4.3 
Where 


spaced intermittently, with the proper 


ent 


luminaires 


space left between, additional equip 


Figure 5. Illustrating use of individual study lamps. Each study table has a light- 
ing unit at the left end, but since tables are end-to-end against the wall they are 
well lighted from both sides. 


> 
5 
1000 
in candies per square 
5, 1.0. 2 
a 
4 
= 
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Figure 6. Reading room and stack area, Lamont Library, Harvard University 
Troffers for general lighting plus downlights over desks at left and fluorescent 
stack lighting units 


ment ean be mstalled to make eon eration of SO toe 50 per cent may be 
tinvweus rows expected depending upon decrease of 
: (b) Where there are continuous rows put, a phet du 
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‘ 
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‘ ‘ ib } ‘ eak me 
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bie t ed ‘ 
err ‘ ! aliternate 
t ‘ btn 
ne tw re used 


Figure 


rows of lumimaires, more constant ilu- 


mination is maintained 


(c) Lamps and lighting equipment 
collect dust and dirt which reduce 
lighting efficiency. The rate of depre- 
ciation is dependent upon the atmos 
pherie conditions and the type of 
ighting system employed. A thorough 
washing of lighting equipment at least 
twice a vear is economically justified 
in even the most favorable locations. 
Under adverse eonditions, three or 
four cleanings per vear are needed to 
the lowest eost operation in 
hours per dollar 
With proper cleaning schedules, an 
increase of leas “> per eent is 
e average main 
of Ulamination. Lighting 


units should be designed with mini 


mum depreciation characteristies and 


easy maintenance features, 


(d) The necessity for cleaning or 
painting room surfaces is also a fune 
tion of the amount of dirt contained 
n the atmosphere. The rate of depre 
elation is materially reduced where 


r-conditioning and filter svstems are 


emploved, but it is verv diffieunlt to 


el nate entirely dust and dirt in or 
nar hhbrarv aress< he « tribution 
et eteristies of the hting s tem 
‘ ‘ ‘ ! irtace is 
et ‘ eet than 

‘ tir ‘ 
(e) f window 
ele ‘ Alt igh 
the ‘ ilat ! i ¢ tf ma not be 
is ' ims mm factories, 
the windows » frequent washing 
t nia t reasonable effi 


Research library of a large company illuminated to 50 footcandles by 
troffers spaced alternately two and four feet apart 


% 
¥ 
j 
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> 
(e) Certain types of fuorescent lamp 
min he ope teal t different current 
itput ‘ would require 
(f) Ceili ht with properly 
nel erreuite ‘ he 
6 5—Maintenance (a) | 
P 
equ ‘ ‘ 


ciency. Dirt on the inside and outside 
of windows frequently absorbs as 
much as 50 per cent of the light that 
might otherwise be admitted to the 
library area. At the same time, the 
diffusing effect of such dirt can result 
in high window brightness and direct 
glare 

(f) A realistic consideration of these 
various factors is essential to the effi 
elent operation of the library lighting 
syste: Even the cost of frequent 
maintenance is more than offset by 
the value of the additional itlumina 


tion obtained 


7. Lighting for Specific Areas 


7.1—Reading Rooms 
7.1.1--Table Lamps—(a) In the past Figure 9. Reading room at Case Institute of Technology, Cleveland, Ohio. Lumi- 
5 andiles 
table lamps, supplemented by low nous indirect luminaires containing a meres filament lamps provide 30 footcand 
: on the e to 
level general lighting, have heen a« Ps 
“pted rractice luminating 
cepted _Sepepmeee for illuminating li dent when one considers the following (c) For lighting individual study 
braries. Table lan ps came into general 
shorteomings of conventional lamps research libraries and other 
use when the f general lighting 
rooms that have a low oce upaney fae 
as high: in those days, general ligh ' ler to get light from the 
was ag in those days, gracre ent get wht from ‘ tor, individual reading lamps may be 
ing wa mmonly used sust be laid flat : 
; suitable as a suaprpole ment to a general 
; mu ter ‘ ne iHlumimation of medium intensity. It 
to have the reading 
ule, or prefs rably, 
table for the benefit 
handed writers. Fur 
hould be se 
oceur 
flat on the 
raries 1s ely some ‘ } e wh uni used mn 
lamps and = : ght fice: st ialls during the 
ward general liehtin f a foot 
and character suitable for on, each study table had a unit at 
purposes 
continu end, but sinee the tables were 
The reason for this trend is ev placed end-to-end against the wall, 
they were lighted from both sides 


Each unit eontained two 18-ineh 15 


Figure 8. General lighting for this small public library is provided by a rectangu 
lar pattern of fluorescent troffers. 


watt fluorescent lamps, shielded 
from view An slumination of 50 
tooteandles was obtained on the light 
finished table tops and this, with the 
ight-colored wall at the table front, 
completed a eomfortable brightness 
pattern. Modifieations of this seheme 
ire possible for tables oecupied on 
both sides, although less easily than 
for the table oeenpied on one side 


only 


7.1.2 General Lighting 
7.1.2.1 General fieneral reading 
room illumination of the levels given 
ITT will be most acceptable 
time room ocenpaney 
stiftvy operating the 


Liy iting engi 
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Pigure 10. (Top) Stack illuminated by 

100-watt filament lamps in stack light- 

ing luminaires mounted 7 6” above the 
floor and 6 6” apart. 


Pigure 11. (Middle) Short stack aisle 

used for storage and file purposes illu- 

minated by two four-foot twe-lamp 
semi-direct fluorescent luminaires. 


Figure 12. (Bottom) This experimental! 
stack lighting installation in the Cleve- 
land Public Library illustrates the ad- 
vantage of using reflectors punched 
with vertical slots to illuminate the 
upper shelves. The front reflector is 
parabolic and unslotted. center is ellip- 
soidal and slotted, rear is slotted parab- 
olic. In foreground note the darkness 
of upper shelves resulting from refiec- 
tor cut-off. All units contain four-foot 
300 ma slimline finorescent lamps and 
are cross louvered with 25-degree shield- 
ing lengthwise. 


neers will have two types of rooms to 


cor der rooms with high ceilings 


(16 or more feet), and those with low 
(9-16 feet). Most present libraries of 


older de 


some to be 


high ceilings 
the 
similar 


wn have fairly 


and built in future 


will undoubtedly be of eon 


struetion Hlowever, in view of 


increased building costs, and improved 


methods of ventilation, many new h 


braries will follow the eurrent trend 


in schools and office buildings in the 


use of lower ceilings 


7.1.2.2 (a) 


are light in 


Hiagh-Ceiling Rooms 


rooms that 


color and plainly or sparsely dee 


erated can be illuminated with in 


direct, semindireet, semi-direet, or 


large-area, low-brightness direct in 


stallations such as artificial skylights 
coffers See 


indireetly lighted 


l toe 3 


ane 
Fig 


isin 


General diffusing <vystems 
light 
ind unshielded fluorescent 


either source, enclos 


ing globes 


tubes, are not suitable for reading 


rooms heeause the large amount of 


at angles near the horizontal be 


comes a souree of direct clare in svs 


providing the levels of illami 


on required 


tems 


direct lighting im 


(b) The design of 


> rending rooms is more 


most other 
should be 


ing hich bright 


types 


viven to 


res and 


adjacent he problems 


of the and mounting 


height of luminaires; and to the use 
of luminaires which have an accept- 
ably low brightness in the zone from 
vertical to 45° to minimize reflected 
glare from tables and glossy paper. 
Beeause of their lower source bright 
ness and higher efficiency, fluorescent 
lamps will probably be most common 
ly used. Ineandeseent lamps are satis 
factory if shielded in the 0-45 
by glazing with a good diffusing mate- 
silvered-bow! 


zone 


rial, or by the use of 
lamps in diffusing coffers or cavities 


of high reflectance 
(c) High rooms with dark, decorated, 
or heavily beamed or coffered ceilings 
are difficult to light still 
the original architectural features, In 
the 


rooms 


and retain 


some libraries, present light'ag 


for reading eonsists of large 


decorative chandeliers, which are 
widely spaced and generally unsuited 
the the 


mended general illumination. It 


for production of reeom 
may 
he possible to convert some of these 


direet 


direct form that can produce sufficient 


luminaires into a or direect-in 
footeandles comfortably, and still be 
in keeping with the reom decoration 


3 and 4. Many 


impossible to convert and should be 


See Figs units will be 
replaced. 

(d) Some ceilings have cavities where 
flush, 
stalled 
tural features are panels, coffers, and 


built-in luminaires can be in 


Examples of such architec 


beams which are so spaced that they 


naturally form the sides or enclosure 


for direct, louvered, or glazed lumi 


nous elements. Such ceiling areas are 


also natural locations for close-ceiling 


and suspended luminaires. By intelli 


gently utilizing these architectural 


elements, general lighting eongruous 


with the decorative plan can usually 
he provided, Since no two rooms are 
alike, such 


planned by a | 


installations are preferably 


rhting engineer work 


ing with an architect 


(e) Where it is not possible, or desir 


able, to light high-ceiling, heavilv dee 


orated rooms as discussed, commercial 


fluorescent luminaires of the close 


eeiling or suspended types should be 


eonsidered, These ean be arranged in 


eontint intermittent rows, and 


im re« wwles, squares, or other geo 


Where the eeiling 


patterns 


dark and a good utiliza 


metrical 
generally 
at the reading level de 


f lwht 


ndireet and semi-direct 


luminaires are indicated. 
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tot i” ness ratios between lun 


Enough light reaches the ceiling from 
units of these types to light the ceil 
ing and to 
tunnel-like effect caused by dark ceil 


decorations relieve any 
ings 


7.1.2.3 (a) New 


hbraries will require increased flexi 


Low-Ceiding Rooms 


bility in the utilization of the space 
for reading rooms, conference areas, 
stacks, or any of the newer facilities 
offered by modern library institutions. 
The lighting designer must according- 
ly incorporate flexibility features in 
the lighting to a degree not heretofore 


necessary. 


(b) The lighting of libraries with low 
ceilings, 9-11 feet, will have to be of a 
type suitable for reading room pur- 
poses without interfering with book 
stacks. (See Figs. 7, 8 and 9.) 
pended types of luminaires should be 


Sus 


high enough to clear stack ranges. In 
such buildings, the emphasis will un 
doubtedly be on flush, ceiling-mounted, 
and short-stem suspended units. Be 
eause low-ceiling rooms will provide 
for ventilating 


space ahove the eeiling 


ducts, and electrical raceways, 


the location of individual lighting anits, 


pipes 


or rows, must be co-ordinated with 


other utilities. 


7.2—Book Storage Areas 


7.2.1 Wall Shelves —(a) It is common 


practice to store books on wall shelves 


in small libraries (¢.g., public schools, 
branch ete.) 
areas of 


hbraries, and in some 


libraries where easy 


hooks is 


such as in browsing rooms, 


large 


aceess to certain wanted, 
children’s 
reading rooms, and specific reading 


and research departments 


(db) Where good general illumination 
is present, there will probably be no 
need for supplementary shelf illum: 
nation, especially where luminaires 
are located close enough to the shelf 
lined walls to compensate for the 
obtained 


This 


ing is less critical for indirect lighting 


lower illumination values 


there at normal spacings spac 
than for direct or semi-direct systems 
Book shelves located between, or ad 
open to the sky 


jacent to, windows 


may need supplementary lighting 
because of the 


brightness, even though they may be 


glare from the sky 
lighted to the same footeandle value 
as other shelves 

(c) Supplementary shelf lighting 
units are often spaced too far apart 
along the shelves resulting in spotty 
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Figure 13. Illustrating stack lighting by means of filament-lamp luminaires with 
supplementary units for carrel. 


shelt 


receiving 


illumination, or too close to the 


faces, the shelves 


and the 


upper 


most of the lghting bottom 
little 


be corrected by 


very The former condition can 


closer spacing or 


using continuous angle trough retlee 


tors for filament or fluorescent lamps 
(d) The spacings of individual light 
ing units shelf 
exceed 0.80 H (where H is the mount 


along the should not 


ing height of the units above the 
floor) unless specially designed. If a 
fairly uniform illumination from top 
to bottom shelves is wanted, the ind 
angle troughs, should 
iD) out 
oO H 


Where this is not practical or 


vidual units, or 


be loeated a distance from 


the shelf face not less than 
cesir 
able, the distance out (D)) can be re 
to 0.25 H if a 
lighting unit designed for such appli 


The 


is usually 


duced narrow beam 


eations is used center of the 


narrow beam aimed slight 


ly below the eenter shelves, and the 


reflector cut-off or distribution must 


be hich 


upper shelves 


enough to illuminate the 


(e) Although the average footcandle 


value and its distribution over the 


shelf face will depend upon the effi 


eeney and light distribution charac 


teristics of the lighting equipment, it 


ean be estimated that an average of 


10 footeandles will be obtained for 
each 200 lumens per running foot of 


shelf length supplied 
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7.2.2 Peers 
tions, that protrude into the room add 
book 


very useful in breaking large reading 


Book piers, or shelf see 


storage and are also 


capacity 


rooms into smaller and more intimate 


aleove These protruding section 
absorb light and thus reduce the utili 
both artificial 


Because of this, supplementary 


zation of natural and 


light 
shelf such 


lighting may be needed im 


aleove sections It is possible, how 
ever, to so locate and arrange the gen 


with 


respect to the aleoves and shelves that 


eral lighting system luminaires 


satisfactory reading illumination is 


obtained, and no additional light will 


be needed on the shelves 


7.2.3 Stacks (a) Those 
searching for books in the book stack 


who are 


area are usually there for a relatively 


short time. During that time, how 


ever, it is necessary to read quickly 
book titles 


any shelf between the top and bottom, 


a great many located on 
The task is made more difficult by the 
predominance of dark bindings, their 
seuffed condition, and half-obliterated 


titles and elassifieation numbers 


(b) Undoubtedly, the stack areas have 


the least satisfactory illumimation im 


most libraries. Practically, the prob 


lem is to illuminate adequately, from 
top to bottom and end to end, the 
walls of a room with dark walls and 
ceiling, 2% to 3 feet wide, 15 or more 
feet long, and 7 feet high. The logical 
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position of light sources is on the increases the glare because of the ad- 
center line of the aisle at the ceiling; ditional lamps 
however, under these eonditions they ‘ 
(e) The results of tests with many 
may be six or more feet from the a 2 
specially designed stack lighting units 
bottom shelves, with the lizht striking 
snow that rows of luminaires using 
the book titles at a very oblique 
- filament lamps or continuous rows of 
angle. Beeause one must look up to , 
fluorescent lamps with concentrating 
read book titles on the upper shelves, —, 
ouvered reflectors can provide good 
the glare from the light so whie 
1 if i uree uniformity of illumination from the 
may be only two feet away, should be top to the bottom shelf. (See Figs. 10 


reduced to the point where it presents 
to ] 4.) 
no imterference with (Day- 
olored ce gs the 
in (f) Lighter-colored ceilings than those 
now commonly used in stack areas 


(c) The problem of adequately light will aid in the utilization of light 
ing book stacks is further compli from any vonit; liht-colored floors 
cated in some of the new modular will inerease the illumination on the 


libraries by the need for complete ittom shelf. Tilting the books on the 


flexibility in the loeation and arrange bottom row of some types of stacks 
ment of the stack range This means will make it possible to obtain more 
that where the lummaire positions are footeandies on the titles and make 


fixed, the stack faces may fall inte them easier to read 


any position with relation to the lumi 7.24 Carrels In some libraries, 
naire Phe need for chting rarreis are placed at the ends ot the 
tem which is suitable for any arrange stack ranges as small enclosures, each 
acaquete with a study shelf and chair, or they 
also for the purposes of a reading may be simply open study tables at 


room in the event that such rearrange 


the ends of the stacks. See Fig. 13 


ments are made They oceur m other libraries as small 
(d) It has been common practice to reading areas located close to the 
light stack aisles by low-wattage (25 stacks, or built inte the stack rows 
1) watts) filament lamps, wit! or where browsing among books in the 
without flat shack spaced six oF stacks may be convement. In the case 
more feet apart along the aisle low of carreis open at the top, the general 
ever such lamps are glaring and the illumination of the area containing 
illuraination on the stack faces is very them should be designed to provide 
spotty, varying from 30 footcandles the proper level and quality of illumi 
at the top to 0.3 at the bottom; the nation for reading Closed ecarrels 
Hlumination between lamps drops to should he treated as small rooms and 
an even lower fleure The illumina mav be lahted m either of two wavs 
thon ean be made more umform by of general illumination 
spacing lamps close together, but this he used which diffuses the whole ear 


‘ 


Figure 14. Bilateral daylighting in children’s room, Brooklyn Public Library 
Note reading racks at far left and right 
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rel with light. Localized general light- 
ing ts suitable if properly arranged to 
avoid high brightness ratios and veil- 
ing reflections on the printed page. 


Aprenpix A 
Reapine Racks 


Any report on conditions which are 
intended to make reading easier would 
be incomplete without consideration of 
the problem of tilting the book at right 
angles to the reader's normal line of 
Vision 

Few libraries now have any provisions 
for supporting the book being read in 
any position other than flat on the table. 
Books laid flat are in a plane about 45 
degrees from the reader's line of sight; 
the result is that the type is foreshort 
ened and, therefore, has an apparent 
height less than normal. For example, 
material printed in 10 point type is seen 
ut its true height when the book is held 
at right angles to the line of vision; it 
has an apparent height of only 7 point 
type when the book is laid flat on the 
table; type width is not changed, but its 
visibility, and certainly its readability, 
has been materially reduced because of 
the foreshortening of its height. Labora 
tory testa have shown that more illumi 
nation is required to make reading mat 
ter laid flat on the table as readable and 
visible as when it is held normal to the 
line of vision 

Many readers hold their books at the 
most advantageous angle, but this is not 
practical for long reading periods, and 
certainly not so for the student who must 
write or take notes as he reads 

Methods for holding the book in the 
desirable position might be simple mov 
able book racks. Other method« might in 
elude adjustable racks built into the read 
ing table or desk tops at each chair posi 
tion. Whatever the method used, a flat 


srea is needed at either side of the rack 


for writing purposes on assumption that 
writers may be either right. or left 
handed 

Probably one good reason for reading 
racks not being more commonly used is 
the fact that they are not practical for 
me with reading table lamps. With the 
trend toward the exclusive use of general 


nation, however, we may find the 


nereased use of reading racks, especially 
for those wh must read intensively or 
fer long riods 


Arrexnpix B 


DAYLIGHTING*® 
t f r ina 
seem ix ea among r fae 
S Rece 


ILLUMINATING ENGINEERING 


+ 
A 
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tors upon the total area of the windows 
and their ability to transmit light 
Of equal, or greater, importance in 
getting the light distributed to the side 
of the room having no windows is the 
height of the window in relation to the 
room width, since it is the upper portion 
of a window that contributes the most 
light to the opposite side of the room 
A ratio of window height to room width 
of 05 indicated as the lowest ratio 
providing minimum requirements. Great 
er ratios will produce not only higher 
illumination values at the back of the 
room but also improvement in the uni 
formity 

No doubt, this need for the greatest 
possible utilization of natural light was 
one of several factors which led to the 
use of high ceilings and windows in 
most of the libraries designed during 
the past. Modern techniques in 


ing good air-conditioning ar ? 
lighting have removed mu 4 the Figure 15. Louverall ceiling, entrance lobby, Lamont Library, Harvard University. 


need for high-ceilinged ro 


coupled with increased 


‘ i ntro leviees are well 
may lead to generally lower 

ve lighting although the 
Libraries now under constructior 


s generally low 
eeiling heights in the clear 


Cove lighting, in combination with 
feet itches; the usefulness 


ritalbel room ippointments, creates a 
interior is limite 


P id luxurious atmosphere Tt will, 
the id nd h finishes 

along h fe find suitable applications in 
it twice the egg-shell 


rooms, and for special collee 

aave similar applications where ap 

three times « is important. It i “ suit 
two sides slso for the general Ulumination of 
In the 


fortable 


n which are located self lighted 

chses or where dis 
rooms, of special interest are spot or 
dows, t radir e interi 


the v lows, | eet ‘ we Vv 
f high transmissior ‘ Sems-Indirect This svetem is «imi 


ighted from supplementary sources 


indirect lighting 
ght comes directly 

APPENDIX 
will be 
“HARACTERISTICS OF 1 rive Tyre ighting 


more 


SYSTEMS 


Indirect rht f ite luminous 


itself becomes a 
aires is ‘ o ‘ i 


brightness and decorative 


General Diffuse Luminaires of 

et about equal amounts of 

giare is and downward. This group 

soreseent lamps, all of which 
components of light in the 

ingles; the direct glare 

om this horizontal light 

y unsuited for read 

They are suitable 


ways and other service 


lassification which have 

« horizontal angles 

known as direct indirect 

for fluorescent lamps 

ibout the same fields of appli 


us semi direct or semi indirect 
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> 
in such a 
to a bar 
‘ 
tant Polished plate or ir sheet 
giasses or light direeting glass block 
ire ved ' vindows The pris ( 
3 mat ight-direeting g'ass blocks are 
designed redirect a part of the 
sunlight falling on the blocks cuteide 
to the ceiling of the room interior for 
factor in the 
f reflection to the back f the roon pper walls which reflect it diffusely to % 
Techniques have been developed for the work plane. Beeause the usef ght pa ' eA 
=i using these ! eke in combinatior with comes from a rge area 
~ clear glass vision strips and Venetia surface, the shadows fron as 
blinds f th fixed and adjustable ng are soft and reflects ae: 
blade types. When sheet glass or glass minimum. When indirect : 
bleek ha ga wer transmission f it is essential that the 
he 
- tor thar ear glass is used, the window in a hg color using 1 ‘ 
area must ‘ reased obtain cor nd that it be maintains 
responding i‘lumination levels thor 
4 Window shades, iffles, or ivers Indirect reflectors are ae 
: should be used for the windows in read var vy of designs fo & 
+} frost or silvered wl lamps. Silvered for 
ing rooms, offices, and other areas wher fo 
the sky brightness or sunlight becomes v! lamps have the antage of fur arens : 
i uncomfortable or glaring to persons nishing a new reflecting surface every Unite of 
LS reading or working in fixed positions time a lamy s «l ue resulting it most of t os 
; Horizonta r vertical verhangs it exe ent maintenance har teristics shielded « 2: 
side the windows also help eliminate Lun 19 indirect res are ava Ihe are 
- glare from direct sunlight. It is a good ible for fluorescent lamps. Both fluores ind have a 
a plan to orient, as far as possible, a ent lamps and filament lamps fitted ate: es 


teristics of this system ine 


lesirable charac 


ude, (1) the 


Sems-direct The 


high utilization of light because of its 
strong downward mponent, and > 
enough light direct to the eiling to 


reliewe the darkness 
with most types f direct 


When used to 


countered 
ight 


pment is) 


lighting 


rooms, fluorescent equ 


ferred over filament because f the 


softer shadows, 


fluores 


Some 


nt luminaires this seeificat 


pen botton ivered thera are ov 
erel at the bottom with diffusing glass 
r pinet materials 


mum 


Direct This «vatem has the maxi 
simplest 
ighting 
aced on wide 


utilization and th main 


tenance Where direct equiy 


ment, or downlights, are | 
be objectionable, 


ince 


spacings, shadows may 


illumination non uniform, and an 


sirable brightness ratio obtained between 
the luminaires and the adjacent ceiling 
areas Dark ceilings can be lightened 
however by providing other indirect 


sources and, to #e legree, by the use 


of tops and 


furniture becomes mor 


acceptable for library « as the lum 


nous areas of the iminairesa’ become 


larger and lower in brightness, or where 


the lumimaires are spaced closer ay 


proaching a uniform ing. One o 


types of direct lighting often employed 


cos where 


light is wanted over 1 area is 
the fllament lamp pr type in 
stalled fust See Fig. 2 
Con type f reet light 
ing w suited f “er ‘ in atior 
' ities, T eseentia 
ties, f shed ‘ wht r, each ' 
taining impe a sh ng me 


be " t tura nts at 
ha powsihalities of architectural 
treater be the Varieties f 
een atter tha re le 
For examy * Fig. 1 

Two ear materials that 
n built r self er clements 
are available for vering fler nings 
luminaires. One of these is plast 
the other is glass, Where the material is 
h that th offer area 
overed w f fairly high bright 
hess Sinee ther “ be ft ght fr 
the flush coffers t ght ija t 


is anes 
maw the fortal Indirect 
nation from other sources ! aed 
t r his ntrast nd ¢ ght 
reflected by ght ta fame ra and 
ower sidewalls w ber be f The 

tien f dirt on a flat transmitting 
surfaces will cause a more rapid depre 
jiation of the light output than open 
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COMPLETE EXPENSE ANALYSIS 


| Lighting Method Lighting Method 
Genera! Information 
installation liste 
Type of Installation > 
No. o@f Rows 
Luminaires per row 


pe per luminaire 


of lamps 

Watts per lamp 
Total Watts 
Maintained 


Footcandies 
Calculation of Complete Bupense 


Papen se 


Capita 


uminaires 


Estimated wiring per luminaire 


Total cost wiring 
Tote smihaires plus wiring 
Assumed years life 
Total Capital Expense per Year 


Energy Expense 


Total Watts 
Averag Hours Used per Year o- 
Kilowatt hours per year 
Average Kate per Kilowatt hour 
Total Energy Eapense per Vear 
Lamp Kenewal Expense 

{ leampe 
Ave hours used per yea 

Total lamp hours per year 

Kated lamy hours 


renewals per year 


expense each (labor 


Net 5 ‘ lus rey eapenee ca 


Total Lamp Kenewal Expense per Year 


Ex se per an hour 
Total ¢ Expense per Year 
Repair Papense 
Kepairs Hased Eaperience ation of 
repair ans time, ete 
Pet. Total Repair Expense per Year 


Recapitulation 


Total Capital Eapense per Year 

Total Energy Expense per Year 

Tota army newal Expense per Year 
Total Cleaning Expense per Year 

Total Reps Fapense per Year 


Complete Lighting Expense for Year 
Complete Lighting Bxpense per Footcandle 
per Year 


ttom coffers and, accordingly, more Luminous ceilings (sometimes ealled 


will be needed. “artificial skylights”) are composed of 


form of 


louverall 


maintenance 
Another 


known as the 


covered by glass or 


either in sheet 


direct lighting is direct luminaires 


This 
a wall to wall system of 


plastic diffusing panels, 


system. 


or woven cloth form. Such an installa 


syste m empioys 


tion reduces the brightness of the lamps 
reduces the reflected glare 
reading 


louvers above which are located 
filament 
lamps on spacings which make the verti 


multi cel 


fluoreseent or  silvered bowl and thereby 


or veiling reflections in glossy 


eal louver blades reasonably uniform in material 


brightness. The lamps can be equipped 


with reflectors or, more simply, 


trough Aprenpix D 


~l in a shallow cavity which, for 


best efficiency 


COMPARSION OF FILAMENT AND 
Fiovrescent Licut Sovrces 


should be painted or fin 


shed in a light color See Fig. 1! 


systems is 


D-1—-Economics The initial investment 


irt falls through the 


, ohn taal in a fluorescent lighting system is usually 

ou us a is little tendenes 
se eallect the tical surfaces of th higher than for an equivalent filament 
er « For offices and rea ra system th ghting equipments are 
rooma, the ivers should be designed irger and more of them are needed. 
to shield a amps from view within ar Sines fluorescent lamps have a longer 
ingle of 45 degrees above the hor t fe lamp replacements are less frequent, 
tal, but the fluorescent system will require 
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a 
larger luminous areas, 
and lower refleeted gla — No. of Luminaires ke 
betiumated at each installed 
3 
= 
ns 
Clear Expense 
No. of washings per year 
Mat 4 for « 
No. of dustings per year 
Man hours each (owt 
* 
i 
KF, 
fers of ‘ limensions 
Maint f 


more time and effort for cleaning and 
maintenance than an equivalent incan 
descent system. Fluorescent luminaires 
are available in a wide variety of types 
and construction; in some, the construc 
tion is simple with easy access to the 
lamps; others are less simple. The lamp 


replacement and cleaning problems should 


be considered and luminaires selected 


which are sy to relamp and elean 


Artificial skylights or louverall systems 
built into high ceilings should be acces 
sible from an attic space above, or provi 
sion made for portable extension ladder 
maintenance devices to be operated from 
the floor 

The overall cost of lighting should be 
ealculated for each lighting system be 
cause of wide variations in both the own 
ing and operating costs. In some build 
ings the present wiring system may he 
adequate; in others, a complete rewiring 
is necessary Some institutions imelude 
amortization figures; others do not. When 
figuring the cost of lighting equipment 
it will be found that there is a wide 
range both within the fluorescent field, 
and also for filament equipment as com 
pared with fluorescent. Variations occur, 
also, in the cost of electrical energy 

Complete cost figures for lighting ( see 
Complete Expense Analysis, page 196 


wi nelude the following 


Myers Department Store 
Whittier, California 


Seven times more light and 
untold increases in customer 
attraction were achieved over 
night in this Southern Cali- 
fornia store. Slimline lamps in 
some 19 curved glass shield 
fixtures mounted on the 9 ceil 
ing in a U-pattern over the 
sales counters, increased the 
illumination from 10 foot- 
candles (inset picture) to 70 
footcandles. The layout was 
recommended by Harold F. 
Hall, Southern California Edi 
son Co., Renondo Beach, Calif 


Coat Cost of luminaires pius hang 
ing. Cost of wiring, if necessary, which in 
cludes the required sumber of cei « outlets 
switching controls, and branch circuit wiring 


to the su beard. Added to this may be 


the amort which includes interest, in 


Operating This includes the 
ost of electrical energy based upon the anneal 
hours of or To this must be added the 
cost f fe renewals and a figure for 
the cost of cleaning the equipment 


So far in this report the two illumi 
nants have been considered as being used 
separately; there is no inconsistency, 
however, in combinations of the two 
Fluorescent lamps have the advantages 
of high efficiency in the production of 
light, low production of heat, and adapt 
ability to modern architectural design; 
filament lamps, on the other hand, are 
simple and compact and, because the 
light sources are relatively small, a wide 
range of controlled light patterns ar 
possible, varying from the broad distri 
bution of the silvered bow! lamps in in 
direct luminaires to spot or flood beams 


for downlighting 


D-2—Color Temperature The color tem 


peratures of filament imps commonly 
used are within the range of 2800 3000K 
Fluorescent lamps of about this same 
range are available such lamps could 


be used in combination with filament 


lamps with little obvious variation in 


appearance. Fluorescent lamps of 3500K 
are widely used, and those of 4500K find 


extensive acceptance. The 4500K lamp 
has a cooler appearance than the 3500K 
lamp and looks white without appearing 
cold the 4500K lamp, particularly, 
mixes well with natural daylight, and 
both are successfully used in combination 
with fllament lamps. Daylight fluorescent 
lamps are preferred by some where arti 
ficial and natural davlight are mixed, but 
when used alone, the room appearance 

it least under low footcandle levels —may 
be considered cold. At higher levels of 
0 or more footeandles, the cold appear 


ince is less obvious 


D.3 Relation to Air Conditioning — From 
the standpoint of air conditioning, the 
total heat load generated by the lighting 


system is in direct proportion to the 


total electrical load (watts) in the room 
For filament lamps, the load is the total] 
ump watts: for fluorescent, it is the total 


amp watts plus the ballast watts, Be 


fluorescent lamps are roughly 2% 


cause 
times as efficient as filament lamps, the 
total watts required by fluorescent lamps 
to produce a given footeandle value is 
half or leas that required for filament 
Amps Thus fluorescent lamps will add 
half or less as much to the air tempera 
tur or load on air con (itioning system 


per footeandle as will filament lamps 


This report, the Society's first 


YY) cents each to 4 copies; next 20, 2 


New York 10, N \ 
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oficial study on lghting for seeing 
tasks in libraries, is available in booklet form with standard blue cover at 
> cents each; all over 24, 15 cents each 


Publications Office, Dluminating Engineering Society, 51 Madison Ave., 
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~ LIGHTING NEWS OF CURRENT INTEREST 


Summary of Council Action at Its E. 


Detroit 7, Michigan 


February Meeting, New York © 


The third meeting of the 1949-1950 mittees of LE.S. A Committee on Pro Wayne. M gan 
Official Representative—James W. Attwood 


Couneil was held February 5 at the tective Lighting will undertake studies 


Hotel Roosevelt, New York, with Pres to prepare standards for 


LocaL Representatives 


‘ t (ion rresiding wh o lants nndarw a 
ident C. H. Goddard, presiding. In lighting of plants, yards, boundary Recommendations from the Pacific 


tio onk fences scl his aves | 
addition to Mr. Goddard, those present fences, ijoining highways, railroad Worthwest Region were presented by 


included: R. W. Staud and R. R sidings, and waterway approaches for ¢ G Hibben, Chairman of the Local 
Brady proxy for Lee EF. Tayler, Past the purpose of reducing fire and theft 4 -tivities Committee, covering the ap 
Presidents; S.G. Hibben, Walter Stur risks, and making policing more effec pointment of eight additional Local 


rock, Vice-Presidents; FE. M. Strong, tive. Chairman of this new committee Representatives in this Region 
Treasurer, A. Il. Manwaring, Genera will be J. W. Lee; also serving are J Mr. Hib , ; rted that stey 
r ipben Aliso reporter IAL Steps 
Secretary > K one le, Ty My rtle Forhe Mahan, frene Rae, 
are being taken to further the local 
Fahsbender, Duncan M. Jones, J. F Dana W. Rowten 
Mueller, Hovt P. Steele, Mo N. Water A Committee on Television Lighting 


activities by appointment in the near 


future of loeal representatives in 


man, Directors; Joe B. Browder, G. F ilso appointed will study and report 

Honolulu, Hawaii, and Mexico City, 
Dean, W. F. Little proxy for F. A. on the laehting for 1) production of Mt 

extico 
Cov G kK Hlardaecre proxy for tele son programs and for il 
J. S. Sehuchert, S. BL W ms proxy reception of television programs Revations Activiries 
for T. H. Shepherd, Regional Vice Char n of this committee will be H 
he Commutte *ubli felatio 
President (i. Rows Henninger, Editor A. Kliegl, with the following also Phe ttee on Pub Relations 
in-Chief, LES Pub tions Ruby erving Robert Bannon, F. BE. Carl and Information pre sented a report to 
> ( oun on their activities and recom 
Redford, Production Editor Eve wn, D. P. Caverly, E. W. Co ery, 
mendations, through John Ronayne, 
Frever, Assistant to Teehnical Dire t M. Gurn, H. Keozanoweki, R. ¢ 
of th eam 

tor. present were C. L. Amick, Laneiano, Ro S. O'Brien, Gertrude 


R. F. Hartenstein, Caroline Horn, E. Rand, Lionel Rodgers, Ernst Wolf, The committee noted that each of the 


Reonay 


MINATING ENGINEERING deseribing to 


Regional Conferences 


September 30. February 8. March 6-7, 1950 Southern Region Atlanta, Ga 


Hotel Henry Grady 


ee oat March 23-25, 1950 Pacitie Northwest Region Seattle, Wash 
aa Edmond Meany Hotel 
May 11-12, 1950 Canadian Region Montreal, Canada 
4 Mon ‘ Mt. Royal Hotel 
May 17.19, 1950 Midwestern Region Milwaukee, Wis 
May 18-19, 1950 Fast Central Region Philadelp! ia, Pa 


Warwick Hotel 
Pa ible letter ballot of Coune May 22-25, 1950 Great Lakes Region Buffalo, N. Y 
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kamp, L. B. Moore, and John Fred Wolfe, L. Zahour ir 

wed to appoint a local Publie Rela 
STAIN Mewner tions Chairman and that a letter is oe 
Torars Three new Sustaining Members were heing prepared stressing the impor 
The flux of new ‘ herr he Ta or, Cl in of the Sustaining reported that a Gunde for pub 
Socet ontinued the upwar trend Membership Commiuttec Menibers trons in loeal con nities is now under 
of the embership. The re t way fos lation to the local groups 

Cour hy the Board of Ex me of 
ile « mittee is Also preparing a 
‘ | ' P.O. Bes ‘ series of pages for publication in Inu 

Mer ber towether w other 
resulted in mer be tota 
1949 1950 

‘a 

Ma 
has « two new te a 
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the membership the various aspects of 
the Society’s program 
a? E.E.I 


the 


Society Dispiay 
On Public 


Relations Committee, Council approved 


recommendation of 


participation by the Society in main 
Edison 


Conference in Chi 


taining a display area at the 
Electric Institute 
cago, April 3 to 6 An 
L.E.S 


Society's publications 


illuminated 


shield and a display of the 


is contemplated 


Bounpariges 
Uxper Srupy 
Hibben, Vice-President, 
ed a large map outlining the 
LES 


mended 


8. G show 
present 
Regional boundaries and recom 
changes 


certain boundary 


which would create two new Regions 
He indicated that this problem will be 
a major discussion at the forthcoming 


Lo« al 
ly scheduled for June in New York 


Activities Conference, tentative 


Licgutixne Desian Pracrice 
APPROVED 
A report on “Uniform Methods of 
Presentation and Calculations of Room 
Coefficients of 
Factors” 


Indexes, I tilization, 


and Maintenance presented 


W. F. Little to Receive 
1950 1.E.S. Gold Medal 

By unanimous action of Council at 
William F 


Labora 


its February meeting, 
Little, of Electrical 
tories Ine., has been awarded the 1950 
LE.S. Gold Medal. 
the field of illumination, 
Medal is 


achievement 


Testing 


Highest honor in 
the Gold 
mentorious 


awarded “for 


conspicnously furthering 


the profession, art, or knowledge of 
illuminating engineering.” Presentation 
of the Medal and the Award Certificate 
Little at the Na 


Conference next Au 


will be made to Mr 


tional Technical 
gust. 

Of the many important aceomplish 
ments in illuminating engineering lead 
ing to Mr. Little’s election to the 
award, perhaps best known is his « 
ng the 
His 
work in this field has contributed basi 
knowledge 


standard spect 
phases of | 


tion stand 


nal work in photometry dun 


early development of that smence 


toward the development of 


tions 


marRcH 1950 


Amick, Chairman of the Com- 
Design 
was approved by Council, and referred 


by 
mittee on Lighting Practice, 
to the Publications Committee for ac- 
tion as to its publication and distribu- 


tion 


Task Comrrres Reports 
Dues Increase Stupy 


E. M. Strong, Chairman of the Task 
Committee appointed last vear to study 
the possible needs and other factors 
involved in last vear’s recommendation 
of a dues increase, reported in detail 
a thorough study of the subject ander 
taken by his Task Committee. Based 
on the committee's study, he submitted 
recommendation for an increase 
Associate 
Member dues. Considerable discussion 
the for 


A final show of hands favored 


their 


next year of $2.00 in and 


followed formal motion such 
action, 
plac ing the recon mendation before the 
membership for vote on the April bal 
lot, with suitable explanation as to the 
need 

initiated a mo 


Further discussion 


tion to authorize a study of a long 
range program for the Society, and of 


the areas in which it will operate. 


W. F. Little 
1950 Medalist 


In addition to his valuable contribu 
illumi 
Mr 


devoted to 


tions to the art and seence of 


nating engineering, no little of 


Little’s efforts 


the objectives 


have heen 


of the Iluaminating En 
gineering Somety, in its administrative 
affairs as well as its technical progress 


He served the Society 


in 1930.1931, over a period of 


some 


2 vears been active, as 


(Chairman or member on numerous 


technical committees 


Some recognition of his valuable 


TELECAST 
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1944 with the 
establishment by the Society of the 
Fellow Grade. Mr 
the first ten Members so honored, and 
the Board 


contributions came in 
Little was among 


was the first Chairman of 
of Fellows. 

For many years Mr. Little has been 
Engineer in Charge of Photometry at 
the Electrical 
Ine. In this 


photometric 


Testing Laboratories, 
dealt 


on all 


capacity he has 


with problems 


phases of lighting equipments, and 
has served as consultant on photome- 
try for large seale visibility research. 

In addition to his valuable work 
with the Illuminating Engineering So 
ciety, Mr 
the Society of Motion Picture Engi- 
Society of America, 


the 


Little is a member also of 


neers, Optical 


Inter-Society Color Couneil and 


Society of Automotive Engineers 


Titus G. LeClair 
To Head AIEE 


To succeed its current president 
James F Vice-President of 
the Consolidated Edison Company of 
New York 
Electrical Engineers has announced the 
Titus G. LeClair, As 
sistant Chief Engineer, Commonwealth 
Sub 


Fairman, 
the American Institute of 
nomination of 


Edison Company, Chicago, Il 
ject only to a routine election, Mr. Le 
Clair will take office the first of Au- 


gust. The announcement, made by 
A.LE_E. during its recent Winter Gen 
eral Meeting in New York January 30 
February 3 ineluded the following ad 


ditional nominations for the adminis 


trative year 1950.51 

Presidenta, J. G. Tarboux, Prof. & As 
sistant Director, School of Electrical Engineer 
University, Ithaca, Cc. 8 


ng, Cornell 
Indus 


ell, General Industry 
Department, Westinghouse Electric 
ration, New York, N. J. North, 
Electrical Engineer Commonwealth 

os, In Mich H. Frits 
ef Engineer, Southwestern Bell Telephone 
Louis, Mo J A MeDonald, 
General Electrie 


Supervisor 


Sales 


Jackson 


ompany, St 


Service 
Utah 


iperintendent Shop 


Sa Lake City 
Flectrical Coordina 
Telephone 
Man 


Harrett 


Directors 
t Enginee New 
Company, Newark, N. J A OG 


Syate Planning, Operating Department 


Hel 


lewars 


neapolis, 
mpany, 


States Power Company Mir 
Siegfried, Chief Researct 

Winter 


with 


for the 


CGieneral Meeting set a new record, 


The program 


27 papers presented at 53 


and 19 


technical 


sexsjons technical conferences, 
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The reported attendance of 3100 also 
ls & new reeord 

The opening general session of the 
meeting featured an address by Pres 
dent Harold E. Stassen of the Univer 
sity of Pennsylvania; also, an unique 
feature in the form of a speech deli 
ered by Sir Ernest Benn, reeorded 
in London for the oeeasion and flown 
to New York for presentation over the 


publi address systen Mr Stassen 
ealled for more constructive individual 
nitiative to preserve the traditional 
American way of life Sir Ernest, 


reputed to he the largest Furepean 
publisher of smentifie books pointed 


ly the “Why Go the 


Way of Britain?” in the direction of 


Western Michigan Chapter 
Holds Charter Meeting in Grand Rapids 


The brand new LES. Chapter in 
Grand Rapids, Michigan, became offi 
cially the Western Michiwan Chapter 
February 2, with the presentation to 


its Chairman of the Chapter Charter 


Also presented was a specal gavel a 
wift to th new Chanter tron the 
Winnipeg Canada) Chapter, next 
“youngest” on the LES up. Wal 


ter Sturrock, National LES 


statism and resulting loss of individual 
freedom 

The AIEE presented to Dr. Vanne 
var Bush, renowned scientist and or 
ganizer of war-time scientific research 
and development and presently Presi 
dent of Carnegie Institution of Wash- 
ington, its top recognition award of 
honorary life membership, putting Dr 
Bush into the eategory of Lord Kel 
vin, Guglielmo Mareoni, Michael Pupin, 
Thomas A, Edison, Elihu Thomson and 
Frank B. Jewett. The AIEFE Hoover 
Medal was presented posthumously to 
Dr. Frank B. Jewett, and its Edison 
Medal was presented to Dr. Karl B. 
MeEachron of the General Electric 
Company, Pittsfield, Mass 


President was guest of honer, and 
made the presentation to Chairman 


Harold P. Earley, Consumers Power 


to. trrand Rapids 

Nearly 100 members and quests, in 
eluding the officers Board of 
Manayvers ft the Michiwan parent) 


attended the meeting, held as 


1 dinner meeting at the beantiful 


(aseade Hill Country Club. Presiding 


WESTERN MICHIGAN Chapter receives official Charter at ceremonial dinner 
meeting February 2, at the Cascade Hill Country Club, Grand Rapids, Michigan 
Left to right, Walter Sturrock, National Vice-President, who made the presenta 
tion; A. P. Hammerstrom, Chairman of the Michigan Section, “parent” of the new 
Chapter; W. A. Stannard, Regional Vice-President, and Harold P. Earley, Chair 
man of the new LES. Chapter 
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at the presentation ceremonies was 
W. A. Stannard, Midwestern Regional 
Vice-President, who spoke on the 
growth and history of the new Chap 
ter. Mr. Sturrock, who was substitut 
ing for President Goddard, also ad 
dressed the group on the aims and ob 
jectives of the Society, and accepted 
for himself and for President God 
dard, wooden shoes as mementoes of 
the occasion 

While the first regular meeting of 
the new Chapter was announced by 
Chairman Earley as seheduled for 
March, actually numerous outstanding 
meetings have been held monthly by 
the Grand Rapids group for some 


time 


Transactions for Sale 


A complete set of Transactions of 
L.E.S., in excellent condition, for the 
vears 1930 through 1939, is available 
for sale on a bid basis. Anyone inter- 
ested in obtaining these volumes may 
write to Mr. R. A. Crosby, 725 West 
109 Place, Los Angeles 44, California, 


Canadian Magazine Features 
Flour and Feed Mill Lighting 


The February number of the Cana 
dian publheation Canadian Milling and 
Feed was a special issue featuring 
lighting in the milling industry. Fore 
most editorial contribution to the issue 
was the six-page technical com 
mittee report “Lighting for Flour 
Mills” reprinted from the November 


issue of ILLUMINATING ENGINEERING, 


through special arrangements with 


LES 


Twin City Section 
Sponsors Architectural Contest 


The Twin City Section of LES 
recently completed a prize contest for 
the students in the School of Architee 
ture at the University of Minnesota, 
The 
meeting.room in a town hall. The stu 


problem was the design of a 


dents were to incorporate in this inte- 
ror a well designed, well balanced and 
versatile scheme of lighting. The chal- 
lenge in the design came not in making 
an elaborate interior, but designing it 
in keeping with the activities of a 
small town 


The program was given in conjune- 
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tion with a course in lighting and 


wiring which was conducted over a 
five-week period pmor to the contest 
In addition, two members of the Twin 
City Section were invited to the school 
to give eriticisms to the students before 


Three 


in on the 


the problem was submitted 


members of the Section sat 
judging and offered suggestions as to 
the merits of the various problems. 
Prizes were cash, plus Student Mem 
bership in the Illuminating Engineer- 
ing Society. From forty entries, the 
following were judged winning instal- 


lations : 


John G. Rauma First Prise 5.00 and 
Student Membership 

Loren A. Doerr Second Prise 20.00 and 
Student Membership 

Lewis G. Abels Third 
Student Membership 

Robert T 

Robert I 

James B 


Richard J 


Prize 
Jackels Student Membershi; 
Dunn Student Membershit 


Horne 


Rafferty 


Student Membership 
Student Membership 
The winning students and the School 
of Architecture faculty were guests of 
the Twin City Section at a dinner fol 
lowing the contest, during which the 
presentations were made 


New Orleans Section 
Offers Lighting Course 

Starting March 1 through April 27, 
the New Orleans Section is conducting 
a lighting study group weekly at the 
New Public Audi 


torium. A well balanced lighting fun 


Orleans Service 


damentals program includes : 


Principles of Light 
Engineer for 
Reflector Co 
Light Joseph J 
inghouse Electric Corp 


Hutson Coleock 
Lighting and Wheeler 


Sales 
Curtis 
Sources by Sanders, Weet 
IDuminating 
Consulting Engineer 


Design—by Mario G Zervigon 


General Electric Clini 


pabli 


Lighting 


Open to 


Industrial Lighting—by C.D Paine Westing 
house Electric Corp 
Office and School 
(iregory, Edwin F 
Store Lighting——by Edward D 
eral Electric Supply Corp 


Lighting Harbert & 
Gath Co 


Meacham, Gen 


Exterior Lighting and Residentia 
instructors to be announced Jater 


lLaghting 


Institute of Visual Sciences 
Established at Pacific University 


An Institute of Visual Sciences, with 


the College of Optometry as nucleus, 
is in the making at Pacific University, 
The Institute 
university an 


Forest Grove, Oregon 


of Visual Sciences, a 
nouncement said, is part of administra 
tion plans to keep Pacifie University 


in step with the rapidly growing in 
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ARCHITECTURAL Students at the University of Minnesota compete for cash 
prizes and Student Membership in LE.S8. in lighting competition sponsored by the 


Twin City Section. Winners, from 40 entries are shown: Left to right 
T. Jackels; Lewis G. Abels (Third Prize); 


Robert 


James B. Horne; Loren A. Duerr 


(Second Prize); Richard J. Rafferty; Robert I. Dunn; Walter K. Vivrett; and 
John G. Rauma (First Prize). 


dustrial and cultural development of 
the Pacific Northwest 

Significant steps have already been 
taken 


color, occupational vision, eye protec 


Courses in illumination and 
tion devices, optics and bio-physical 


research have already been arranged 


for the 1950-1951 academic year, or 


are in preparation. These are in addi 
tion to the standard optometric courses 

First goals for the Institute of Vis 
ual Sciences are, new curricula leading 
to a degree in opties and to a profes 
sional degree in illuminating engineer 
ing 

Plans are to make the Institute a 
unit of the university in which students 
will find courses in stady covering all! 
the physical, psychological and physio 
light and = sight. 


logical factors of 


Services of the Institute will be made 


available to education and industry 


Home Lighting Data Sheet 
Packet Available 


A packet of 23 LES 


ing Data Sheets is currently being se 


Home Light 


lected by the Sub-Committee of Home 
Lighting Data Sheets, for distribution 
to lighting personnel interested pri 


marily in residential lighting. Price of 
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the selected packet of data sheets will 
be $1.25, the same as for the regular 
series subscriptions 
llome Lighting Data Sheets are in 
with the 
LES 


found, 


regularly published 
Data Sheets. It has 


however, that 


eluded 

series of 
been residential 
lighting personnel would find it useful 
to be able to purchase these particular 
The 23 
sheets selected by the Sub-Committee, 


Mary 


sheets as a separate packet 
under the Chairmanship of 
Taepke, Edison Co., 


sheets published during the past sev 


Detroit inelude 


eral vears and considered by the com 
mittee to be in accordance with modern 
lighting practice for the applications 
involved 

Requests for the separate packet of 
Home Lighting Data Sheets will be re 
ceived at Headquarters, Publi 


eations Office 


Combined Contractor-1.£.S. Meeting 
Draws Large Attendance 


Nearly 100 electrical contractors and 
lighting industry men attended a meet- 
ing sponsored jointly by the Independ 
ent Electrical Contractors Association 
of Philadelphia, and the Philadelphia 
of LES Most of 


the members and guests also attended 


Section recently 
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Society Events 
March 6-7, 1950 


Southern Regional Con 


ference, Atlanta, Ga. Hotel Grady 

March 23-25, 1950 Pacific Northwest Re 
gienal Conference Edmond Meany Howl, 
Wash 

April 6, 19650 Meeting of LES Couneil, 
Rdgewster Beach Hotel, Chicago, 

May 11-12 1950 Canadian Regional Con 
ference, Mt. Royal Hotel, Montreal, Que 


Canade 
May 17-19, 1950 Midwestern Regional Con 


ference, Milwaukee, Wisconsin 
May i8-19, 1950 Fest Central Regional 
Conference, Warwick Hotel, Philadelphia, Po 


May 23-23, 1950 <(ireat Lakes Regional Con 


ference, Huffalo 
Jaume 7, 19650 Meeting of 1 F.S. National 
Council, New York, N.Y 


1950 
Conference 
Calit 


Celifernis 
Hotel Hunting 


August 21-35. Southern 
National Techn 


ton, Pasadena 


Industry Events 


March 3, 1950 Association of Electrical 
Construction Engineers, Annual Meeting, 2 
Perk Ave. New York, N 

March 7-10, 1950 Eases Electrical League 
6th Annusi Electrical Industrial Exposition 
Newark, V J 

March 6, 1950 Annus! Meeting, Inter 
Society Color Council, Hotel Statler, New York 
March 13-16, 1950 National Electrical 
Manufacturers Association, Edgewater Beach 
Hotel, Chicago, I 


the get-together dinner which preceded 


the main meeting 
Two talks were presented at the 
meeting, each providing factual data 


lyghting 
Miller, former chair 


of value to contractors and 
Howard I 
man of the Contractors Division of the 
Blectrical “Lu 
mens for Contractors.” He emphasized 


the importance of how closely manu 


discussed 


Association, 


facturers, jobber, contractor, and the 


utility are interlocked in the electrical 


industry progress 


George J. Taylor, Day Brite Light 
ing Im gave a non-technical talk 
“Dollars for Contractors” and out 


lined the progress of lamps, fixtures, 


growth of business, in comparison 


with early days of the lighting industry 


Pittsburgh Section Sponsors 
Advanced Lighting Course 
the Electric 


League of Western Pennsylvania, the 


In cooperation with 


Pittsburgh Section in sponsoring an 


advanced source in illumination, Feb 
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March 28-31, 1950 Greater New York Safety 
Council, 20th Annual Safety Convention and 
Expesition Hotels Statler and Governor Clin 
ton, New York. N.Y 

April 4-6, 1950 Fdison Electrical Institute 
16th Annual Sales Conference, Edgewater 
Beach Hotel, Chicago, I 

April 5, 6, 7, 1950 12th Asnual Midwest 
Power Conference, Sherman Hote. Chicago, 

April 17-18, Conference Cans 
dian Electrical Distributors Association, Gen 
eral Brock Hotel, Niagara Falls, Ont 

April 19-223, 1950 .. The Fiectrochemical So 
ciety, Ninety seventh Convention, Statler Hotel, 
Cleveland, Uhio 
May 15-18, 1950 
Association. Annual 
Hall, Atlantic City, N. J 
June 5-7, 1950 
18th Annual Convention 
June 12-16, 1950. American Institate of 
Electrical Engineers, Summer General Meeting, 
Pesadens, Calif 

Jaume 12-16, 1950 Natienal Association of 
Electrical Distributors, Atlantic City, N 

June 15-19, 1950 60th Annual Meeting 
Canedian Piectrical Association, Murray Bay, 
Que, Canada 


June 26-30, 1950 


National Fire Protection 
Meeting, Haddon 


Edison Electrical Institute, 
Atlantic City, N. J 


American Society for Test 


ing Materials, 53rd Annual Meeting and Oth 
Exhibit of Testing Apparatus and Equipment 
Atlantic City, N. J 


First United States In 
Chicago, ill 


August 7-19, 1950 


ternational Trade Fair 


Classes 


March 27. 


are held weekly at the League's head 


ruary 20 through 
quarters, 600 Grant Street, Pittsburgh, 
Pa 

Speeifie lighting applications are the 
features of this course. “How to” light 
school classrooms, football fields; how 
to plan coves and decorative treatment 
for interiors; how to make a lighting 


installation analysis; and a review of 
fluorescent lamp applications, are be 


ing studied 


Office Lighting Clinic 
At Minneapolis 


Over a hundred guests, including 
urchitects, engineers and office man 
*, attended the recent office light 
ing ¢linie sponsored by the Northern 


Minne ip 


States Power Company of 


Four principal papers were pre 
sented 
Ka Considerations in Planning a Lighting 
stallation,” by B. Paist. Discussion led 
Fred General Electr ‘ 
Cleveland. Ohie 
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Light Sources and Equipment.” by A. B. 
Hallaway Discussion led by P. T. Owens, 
Sylvania Electric Products In 

s of Office Lighting.” by L. E. Joba 


ussion 
house Electric Corp 

Analysis of Lighting Systeme 
Discussion led by James 
sulting Engineer 


by F. T. Tillemans, Westing 


by C. L. Sea 
Quist Lang, Con 

The meeting concluded with a tour 
of the 12-story building which has been 
almost completely relighted since the 
war 


The Northern 


pany has an active lighting program 


States Power Com- 
under way in the Minneapolis area, 


and is at present in the process of 


remodeling their lighting demonstra 
tion room to provide demonstrations 
fundamentals for 


of basie lighting 


school children and adult groups 


1.E.S. Student Branch 
Sponsors Display 

The Student Branch of I.E.S. at the 
University of Dlinois is participating 
prominently in the Illinois Student En- 
gineering Exhibit, one of the year’s 
The 
Engineering Exhibit is scheduled for 
March 10 and 11 

The LE.S. Student Branch will 


sponsor the Electrical Engineering De- 


big features at the University 


partment’s display of lamps over the 
half 
plays of fluorescent lamps, black light, 


past century, color-quality dis 


the use of polaroid in glare elimina- 
demonstrations of 


effects, 


tion, stroboscopie 
a display 
light 


other things pertaining to the field of 


of opt real illusion 


produced by and shadow, and 
illumination 
Hundreds of 


and 


students from high 


the 


schools eges throughout 


» expected to attend the two- 


day event, designed primarily as an 


educational meeting to show the lay- 


man the organization of different 


branches of engineering 


Lat SEEMS TO ME. 


Lighting Education 
Editor: 
Mr. Corak’s 


page 75) 


To the 


diseussion (January 


concerning the desir- 


issue 


ability and real need for a suitable 


graduate program in the field of illu- 


ination is gratifying. Nevertheless, 


the initiation of such program will 


eome about only through the action of 
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professional organizations such as our 
own I E Ss 


Connected with the field of optome 


try, I can readily visualize the needs 


of an illuminating engineer in our 
present society where light, vision and 
receive constantly more and 


Where the 


practitioner leaves off and the 


the eye 


more attention medical 


optome 
trists take over and likewise where the 
optometrists leave off and the 

takes over are not 


common 


coope ration 


nating engineer 
sharp lines of demareation 


basis of knowledge and 


would soon emerge if the three profes 
would concentrate their 


sional men 


know-how into a post-graduate pro 


gram in illumination 

With the cooperation of the L.E.S., 
the Optical Society of America and 
various medical and optometric organi 
zations one year programs leading to a 


Master's 


readily be 


degree in illumination could 
established 
universities. If 


loeated in the East, 


major 
lected 


West and Pacitie slope, a fair distribu 


Mid 


were 


tion of qualified men would aid us in 
the more and more con plex problems 
of vision and illumination 


It must be realized at the outset that 


any such program could not be inde 


pendent on these three forenamed pro 
Iilur 


does not end at Electrical Engineering 


fessional = practitioners ination 


or any other physical attitude but does 
encompass physiology and psychology 


And beeause of this an illu 


engineer must be briefed well on un- 


the effects of radiation 


derstanding 
and its implications upon the human 


body and mind. Color, as an example, 


eannot possibly be con preher ded as a 


physical entity since it is physio-psy 


chologieal 


Attenti this matter (vital, to 


say the least) of education of the 


illuminating wineer should receive 


the prompt action of our various scien 
tifie organizations. The initiate of the 


dev elopment ot ideas on this line 
should commence with the Illuminating 
Engineering Society.Grorce P. Eu 


Los Angeles College of Op 


STROM, 


fometruyu 


Classroom Lighting Technique 


Editor: 


December 1949 ILLUMINATING 


To the 
Im the 
ENGINEERING, and in previous publi 


cations, attempts have been made to 
develop a classroom lighting technique 
that will approach the brightness limits 
as set forth in the American Standard 
Practice for School Lighting. The arti- 
cles and photographs are proof of what 
and the analysis indi 


has been done 


eates the resultant effects 


This 


that a 


material is “live ammunition” 


lighting field man uses to pre 
sent to school boards and educators in 
siding them in their classroom lighting 
should a school 


problems. However, 


QUEBEC CHAPTER, only bi-lingual group in LE.S. draws large attendance at 

open forum on cold cathode lighting and its applications, held at the Laval Uni- 

versity, Quebec City. Speaker was Cha! Carrothers of Sylvania Electric Products 
Inc., Salem, Mass. 
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board member page through the De- 
cember issue, it may become a little 
embarrassing for a lighting field man 
to explain what the visual environment 
and brightness ratios might be in the 
Oregon school employing recessed 
lighting equipment as shown in the ad 
verlisement on page 7A. 

The article “Application of Reeom 
mended Brightness Limitations to 
School Rooms” together with the men 
tioned advertisement in the same pub- 
lheation, may not only contuse a s hool 
board but it also means the lighting 
engineer must check the entire journal 
before displaying it to his potential 
customer 

It seems to me that the advertise 
ments should be carefully checked be- 
fore aceepting them for publication in 
order that they do not conflict with the 
high standards of the Illuminating En 
gineering Society.-M. H. Brvesewrra, 
Electrv 


Vilwaukee, Wisconsin 


Wisconsin Power om pany, 


Trotter-Paterson Memorial Lecture 
Fund Established by British 1.E.S. 


The of the 


nating Engineering Society 


British Illumi- 


(London) 


Couneil 


is collecting a sum of money with 
found a public lecture in 
A. P. Trotter and Sir 
British sei 
The 


Lectures 


which to 
memory of Mr 
Clifford Paterson, eminent 
entists in the fleld of illumination. 
Memorial 


publie 


Trotter - Paterson 


will be open to the without 
charge and will be widely advertised 
The lectures will in general be pub 
lished in the Society's Transactions 
Cost of the meetings and of publica- 
tion of the lectures will be borne by 
the British I.E.S 


the entire 


from its general in- 
income from the 
Fund will be de- 


voted to the provision of fees for the 


come; 
Memorial Lecture 
lecturers 

It will be remembered here in Amer- 
Sir Clifford Paterson’s work 
in illumination LES. 
Gold Medal (in 1948), this Society's 


ica that 
won him the 
highest honor 

Contributions to the Memorial Lee 
ture Fund are being received by the 
Honorary Treasurer, IJluminating En- 
gineering Somety, 32 Victoria Street, 
London S.W.1, England 
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ABOUT PEOPLE 


The election of Lester T. Avery, Cleveland, Ohio. Formerly manager 


president of the Avery Engineering of the company's switchgear distribu 
Co. of Cleveland, as the 1950 pres ton apparatus department at Fast 
dent of the American Society of Heat Pittsburgh, Pa. Mr. Burke has been 
ing and Ventilating Engineers, was with Westinghouse for 27 years 


announced at that Society's 56th an 


F. H. Clark has been named sales 
manager for the Standard Control 
Appointment of Edward V. Bergui Division of the Westinghouse Eleetrice 


as manager of the Greater New York Corp., at Beaver, Pa. 


nual meeting in Dallas reeently 


Lamp Sales Division of Westinghouse Fhree new sales divisions of the 


has been announced In his newly Middle Atlantie Distriet of the West 
ereated post Mr. Bergu: will direct 


inghouse Lamp Division have been 


the company’s lamp sales in Manhat 


formed, according to a reeent an 


tron wes d Queens bho 
tan, Bronx, Kings and Queer or nouncement. Harry A. Croasdale has 


oughs, and several outlving counties 


been appointed manager of the Penn 


: His headquarters are at 40 Wall St Jersey Lamp Sales Division Edward 

: Charles I Brady, formerly Super 8S. Barrington has been named man 

visor of Commereiml Engmeering for ager of the Chesapeake Lamp Sales 

the lamp division of Sylvania Elec Division with headquarters in Balti 

trie, has been appointed Division more, Marvland. The Virginia Lamp 

; Sales Manager of Lighting Products Sales Division, with headquarters im 

for the South Pacifle Division, with Riehmond, will be headed by John C. 
headquarters in Los Angeles Downing. 

Burt 8S. Burke has been appointed Ray C. Daugherty has been named 

manager of the Lighting Ih on of manager of the Pennsyvivania-Ohio 

the Westinghouse Electrie Corp., at Lamp Sales Division, one of three new 


DR. WARD HARRISON, engineering consultant, and past director of engineering 
for General Electric's Lamp Department, Nela Park, Cleveland, was recipient of 
the Cleveland Technical Societies Council's annual Distinguished Service Award 
at the Council's fourth annua! banquet on January 30. Dr. Harrison, left, here is 
being congratulated by James L. Myers, president of the Cleveland Graphite 
Bronze Co.. who made the presentation. Joseph E. Wilhelm, Council president, 
displays the citation. 
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sales units within the Central Dis- 
triet of the Westinghouse Lamp Divi 
sion. Harry A. McKinley has been 
named manager of the new Michigan 
Lamp Sales Division, and Howard J. 
Thomas was appointed manager of the 
Ohio Valley Lamp Sales Division, also 
within the Central District. 

8. F. Davies, Jr. has been ap- 
pointed manager of the commercial, 
industrial and floodlighting section of 
the Lighting Division of the Westing 
house Eleetrie Corp. at Cleveland, 
Ohio 

James F. Davis has been named 
Distriet Sales Manager of the New 
Jersey area for Sylvania Electric 
Products Ine., it was announced re- 
cently. With Sylvania since 1940, Mr. 
Davis was formerly a territorial sales 
man with the New York City lighting 
division 

Robert C. Harper, formerly a mem- 
ber of the Los Angeles Sales Office of 
Svivania Eleetrie Products Ine., has 
been appointed Division Sales Man- 
ager of Lighting Products for the 
Central Pacifie Division, with head 
quarters in San Francisco 

Harold W. Larson, Chairman of the 
Cornhusker Chapter of LE.S., has 
been appointed manager of a newly 
created Omaha Lamp Sales Division 
of the Westinghouse Electric Corp., 
(maha, Nebraska. Since 1945 Mr 
Larson has been Omaha lamp sales 
representative for the company. 

Creation of a new Texas Sales Divi 
sion of Westinghouse Eleetrie Corp., 
has been announced. Raymond K. 
Leonard, formerly of St. Louis, was 
named manager of the new unit, with 
headquarters in Dallas, Texas 

Harold H. Maass has been ap 
poimted Sales Engineer for Sola Elee 
trie Company. He covers the New 
York metropolitan areas, especially in 
connection with lighting equipment 
sales, with headquarters in New York 
City 

Dr. Joseph Slepian, associate direc 
tor of the Research Laboratories of 
the Westinghouse Eleetrie Corp., has 
been awarded the honorary degree of 
Doctor of Seience by the University 
of Leeds, London, England This 
award marks the second time that 
l’r. Slepian has been honored abroad. 
In 1939 he was made “Officier de 
!"Academie” in France. 

Jerome R. Steen, director of quality 


control for Sylvania Eleetrie Products 
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Inc., has been elected to grade of Fel- 
low by the board of directors of the 
Institute of Radio Engineers. He re- 
ceived a Fellowship Award for his 
work “in the introduction and devel 
opment of statistical quality control 
techniques in electron tube manufac 
Institute’s Na 
New York on 


turing” during the 
tional Convention in 
March 8. 
Managers of four newly-created 
sales divisions within the Southeast 
District of 


announced. 


Westinghouse have 
been They are: Florida 
Sales Emory L. Puckett, 
with headquarters in Tampa, Florida. 
Carolina Sales Division — W. R. Mc- 
Kinney, Charlotte, N. C. South Cen 
Joseph J. San- 


Mid South Sales 


Barr, 


ern 


Division 


tral Sales Division 
ders, New Orleans. 
Division R. D. 


Georgia 


Chamblee, 


Frank L. Taylor has been appointed 
manager of a newly-created Midwest 
Westing 
headquarters in 


Lamp Sales Division for 
house lamps, with 


Kansas City, Mo. 
Dr. Albert W. Hull, of the General 


Electrie Research Laboratory, 
has been credited with the invention 


who 


of more types of electron tubes than 
any other man, has retired from his 
post as assistant director of the lab 
Hull 


serve the laboratory as a consultant. 


Dr. Gorton R. Fonda, of the General 


Electrie Research Laboratory, Sche 


oratory. Dr. will continue to 


nectady, who with his associates de 
veloped the American version of the 
radar sereen, has retired after nearly 
40 years service. 

Dr. Irving Langmuir, world-famous 
scientist, retired at the beginning of 
from the Electric 
Dr. Langmuir, who 


the year General 
Co., Schenectady. 
has been associate director of the 
company’s Research Laboratory, will 
continue work in the laboratory in a 
will 


consulting eapacity. He engage 


primarily in activities of Project 


Cirrus, joint weather research pro 


gram of the U.S. Army Signal Corps 
and the Office of Naval Research in 
consultation with General Electric 
Appointment of Walter A. Toly as 
President of the Columbia Electric & 
Manufacturing Co., Spokane, Wash- 
ington, has been announced 
Announcement has been made of 
the formation of a new lighting com 


pany, named the Court Butler Light 
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L. C. 
named President of 
and Bolton 

Domenic 


ing Ine., of Stamford, Conn 
Butler has been 
the new 
Wilder, 
Guarina is designer. 

Karl Lertzman of Hollywood, Cah 


electrical 


corporation, 


vice president. 


fornia, has been named 


wholesaling representative for Gen 
eral Lighting Company, for the South 


ern California area. 


Unloading Coal by Fluorescent 
Light—First Outdoor Installation 
at a Power Station 


Under this title, an article under the 
signature of G. V. Harrap (Gravesend 
Manager, Southeastern Elee- 
tricity Board) appeared on pages 229 
31 of the August 5, 1949 issue of Elec- 
trical Review, London. 

The following excerpts are quoted: 
in the 

The 
installation was the first in Great Britain 
for handling coal, the first for illuminat 
ing a quayside, and the first at any power 


Gravesend scores three “firsts” 
use of outdoor fluorescent lighting 


world, as far as can be 
from data. The 
units described were commissioned in Sep 
1947, 
has left no doubt about their value. 


station in the 


ascertained published 


tember, and operating experience 

Coal is received at the Gravesend Pow 
er station . in barges which are moored 
to the quayside, and it is lifted by cranes 
into hoppers from which it is discharged 
into trucks . . the quayside 


lighting 
originally) was by an incandescent lamp 
cluster on the crane jib, although unload 
ing was done only in daylight ... To 
meet the requirements of a second crane, 
into the 


night, an installation of fluorescent lumi 


and operating hours prolonged 


naires was decided upon after some ex 


perimentation with incandescent lamp 
clusters variously located 

Hollow steel columna, 32 feet long, were 
mounted four feet from the water's edge, 
with a long bracket for the lamp to light 
the barges . the brackets are 9 feet 3 


inches long, and ean be rotated on the 
as to clean the lanterns from a 
power wagon on the quay roadway. The 
5 foot ‘‘daylight’’ 80 


Per 


column so 


three lanterns are 
watt units in a housing having a 
spex’” outer cover 
Two 


were installed 159 feet apart at the outer 


fluoreseent lighting standards 


limits of the crane jib operating arenas 


It was not possible to erect a lighting 


column between the cranes because . 
the cranes travel back and forth on their 
tracks and there is not space enough to 
allow for the erection of a column clear 
of the new crane cab 

The illumination inside the barges with 
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the 150 foot spacing is exceedingly good 

the color of the coal is reasonably 
natural and the men have added confi 
dence during work on the barges. There 
is no doubt that the use of fluorescent 
lighting has not only been worthwhile but 
than other 


has produced better results 


types... 


At the meeting of the Couneil held 
1949 in New York, the 


following were elected to membership: 


February 8, 


ALAMO CHAPTER 

Member 

Uhr, 302 F 
Texas 


Josephine St. San Antonio, 


Baerrisn 

Associate Members 

Hemister R.. Van Horne Electric Supply Co. 
Vancouver, B.C. Canada 

Rodel, J. N.. 6318 W. 2nd Ave 
B.C. Caneds 

Durward, Van 
Co, Ltd, Vancouver, B.C 

Stobart, Thomas, Electrical 
Vancouver, C. Canada 


Vancouver, 


Horne Electric 
Canada 
Industries Ltd., 


Supply 


Sscriomw 
Members 
Longe, G. A.. Jr, Dept. of the Navy 
Acronautics, Washington, 1). 
Projector, T. H National 
Washington, 


Hureau of 
Hureau of Stand 
ards 
Associate Members 
rdan, A. B., National Bureau of Standards, 
Washington, D. ¢ 
Russell 
C 
eroff, leadore 
Washington 


Hayes, Ine. Washing 
National Bereaa of Stand 
ards 
CAROLINAS CHAPTRR 
Member 
Lang, Gideon I Jr. Der 
Concord ¢ 


Hugh Grey Hosiery 


Members 

Harrelson, H. F 
Charlotte N ¢ 

Pheips I i 


Charlotte, N. ¢ 


tiraybar Fleetric Ce. 


firaybar Eleetriec Co 


New Vouk CHAPTER 
Members 
Derman, W. ¢ 

y 

J 

Syracuse, NY 


rning Glass Works, Corn 


Lamp General Electric 


CHICAGO SECTION 


vice Co 


of Northera 


Honny Electric Supply Co. 
MeArthar Fleectric Co. Ohi 


Mitchell Mfg Co. Chicago 


uche A. Mitchell Mfg. Co., Chicago, 
Student Member 
Marks, Gerald, University of IMinois, Urbana, 
CLEVELAND SecTton 
Members 
Rastman, A.A 
Co, Nela Park 
Lash, J. Lamp Dept 
Nela Park, Cleveland, Ohio 
Assoctate Members 
Hubble, G 
Brooklyn, N. 
Schmidt, P. Jr, Lamp Dept. General Elec 
Nela Park, East Cleveland, Ohio 
(Continued on page 165A) 


Lamp General Electric 
Cleveland, Ohio 
General Electric Co, 


Dept 


Lastra Corp of America, 


trie Co 
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a 
inc, 
Associate Membera 
Rieger. L. D., Public Serums, 
Bonny, F. G 
Forest Park 
Donaldson, 
cago, 
4 
pe 


Acme Blectric Corp. 
Oubse, N.Y 


A4émiral Lamp Manafacturing Corp. 
2450 Se. Ashland Ave, Chicago, 
Schwerts 


4. A. Comatock 


Advance Transformer Co. 
1122 W. Ave. Chicago 40. Il 
Hirech 


Alabama Power Co. 


Birmingham. Als George L. Morr 
All Bright Blectric Products Co. 
801725 N. Kedsie Ave. Chicago 14, 
Kien 
Alaminam Company of America 
Gulf Building, Pittebargh 19, Pa 
Bragl 
mated Blectric Corp., Ltda. 
884 Pape Ave. Toronto, Unt. Canade 
D. W. Patterson 
a rete Corp. 


6727 North Lamon Chicago 30, 


Lewes 


seo? Chicago, I 
American Sterilizer Co. 
Brie Herece Wm. Alexander 


Appleton Blectric Co. 
1701 1790 Wellington Ave 


Wdluem Rusnas 


Chicago 13, 
Nile A. Tornbiom 


Arkansas Power & Light Co. 
Simmons National Hidg. Pine Bluff, Ark 


Maz Sudduth 
The Art Metal Co. 
1614 40th St, Cleveland 3, 
George B. Glatthar 


Artistic Lamp Manufacturing Co., Inc. 
806 Fourth Ave, New York 16, N.Y 
Myron Perlmutter 


Bausch & Lomb Optical Co. 
Rochester 2. NY David L. Wiliams 


Blectric Mfg. Co. 
Dee Plaines, John H. Waterbury 


Blue Bidge Giass Corp. 


Pc Bee 611. Kingepert, Tene 
James Herbert 


Board of Water and Blectric Light Com- 


missioners 
116 W. Otews St. PO. Bow 570, Lansing 
8. Mich John Mainight 


Boston Baéison Co. 
80 Royleton Boston 12. Mase 
R. BR. Brown, Jr 


Branham, Mareck & Duepner, Inc. 
TO20 Walker St st. Loute Park, Minneapolis 
14. Mine Creel H. Brenham 


Bright Light Reflector Co., Ino. 
Feirficld & State, Bridgeport 5. Conn 


British Columbia Blectric Bwy. Co., Ltd. 


Scholl 


670 Dunemair St, Vancouver, Caneds 
ON. Walters 

Brockton Bdison Co. 

86 Main St. Brockton 67. Mase 


Forbush 


Corp. 
Jack F Parsons 


Bafalo Blec. 
Buffalo 5. N 


Bawerd F. Caldwell & Co. Inc. 
101 Perk Ava. New 17. 


Galifornia Blectric Power Co. 
P.O. Bes 612. Riverside 


Calif 
Vaughn, Jr 
Ralpt G Raymond 


Sustaining Members 


SUSTAINING MEMBERS 


Cal-Lite, Inc. 
12600 8. Yukon 


Cehf 


Hawthorne. 
Uveles 


Calpe Products Co. 

4116 Chester Ave. Philadelphia 4. Pa 
Paul C. Calien 

Cambridge Blectric Light Co. 

46 Blackstone St. Cambridge 29. Mase 

Reginald H Bowman 

Canadian General Blec. Co., Ltd. 

King Terente, Ont R M. Lowe 


212 


Canadian Laco Lamps, Ltd. 


745 Gay St. Montreal, Que J Thomas 


c ai Line Material 


Station H, Torente 1% 


Postal 


Central Hudson Gas and Blec. Corp. 
50 Market St. Poughkeepsie, 


B. Dester 


Central Dlinois Light Co. 
416 Jefferson Ave 8. Peoria 2. It 
Dallas 


Central Mlinots Public Service Co. 
607 FE. Adame St, Springfield, Palm 


Central Maine Power Co. 


9 Green St. Augusta, Maine 


Central New York Power Corp. 


Roland W. Heese 


400 Erie Boulevard W.. Syracuse, N.Y 
L. D. MeCormac 
Central Power & Light Co. 
P.O. Box 2121, Corpus Christi, Texas 
James M. William 


Champion Lamp Works Div. of Con- 
solidated Blectric Lamp Co. 
600 Broad St. Lynn, Mees Raddin 


Cincinnati Gas & Electric Co. 


Fourth & Main Ste, Cincinnati 1, Ohio 

J R Hartman 
Cireclite Corp. 
114 Se. Clinten St, Chicago, Il 

George Gomberg 
City of Burbank, California Public 


Service Department 
174 W. Magnolia Boulevard, Burbank, Calif 
J. McCambridge 


City of Glendale Public Service a. 
11¥ Glendale Ave. Glendale 6 Cal 


City of Riverside Blectric Light Dept. 


1454 Mulberry Riverside, Calif 

W. Grayson 
City of Seattle, Dept. of Lighting — 
Puget Sound 
1015 Third Ave, Seattle 4, Wash 


PC. Spowart 
City of Tacoma, Light Division 
Tecoma 2, Wash Ray H 


The Cleveland Blectric Mluminating Co. 
Cleveland 1 (hw 


R.¢ 


Weston 


21 Square 


Huenton 


Colonial Blectric Products Co., Inc. 
1115 Merket St. E. Paterson, N. J 
Wallace M Woodworth 


Colonial Premier Co. 
466 W. Superior St., Chicago 10, Il 
Richard Wee 


Columbia Electric & Mfg. Co. 


24 West de Ave. Spokane, Wash 
Waiter A Toly 
Commercial Light Co. 
841 W. Washington Bivd, Chicago, 


Muchael BR. Fine 


Commonwealth Bdison Co. 
72 W. Adame St.. Chicago 90, ID 


The Connecticut Light & Power Co. 
250 Freight St. Waterbury 91, Conn 
Cc lidated Bai Co. of Y., Inc. 
4 Irving Place, New York 3, N.Y 
Clarence Law 


Consolidated Gas, Blec. Light & Power 
Co. of Baltimore 
100 W. Lexington St 


Baltimore 1. Md 
Albrittein 


Consumers Power Co. 
212 Michigan Ave. W., Jackson, Mich 


D. 
Consumers Public Power Co. 
1452-25th Ave, Columbus, Nebraska 
H. Stnke 
Corning Glass Works 
Corning, 4.8 
Coyne Blectrical School, Inc. 
500 So. Paulina St., Chicago 7, Il 
John Hanan 


Tylor 


Crescent Electric Supply Co. 
765 lows Dubuque, lows 
Titus B Schmid 


Syracuse 1, N.Y Clarke 
Crouse Hinds Co. of Canada, Ltd. 

7 Labatt Ave. Toronto, Ont. PR. Jeffery 
Curtis Lighting, Inc. 

6135 W. 65th St. Clearing Station, Chicage 
3a, Derwin Curtie 


Curtis Lighting of Canada, Ltd. 
195 Wicksteed Ave, Leaside, Toronto 12, 
Ont H. L. Wright 


Cutler Light Manufacturing Co. 
202624 N. 22d St.. Philadelphia 21, Pa. 
Robert T. Cutler 


Dallas Power & Light Co. 
1506 Commerce St.. Dallas 1, Texas 


W. G. Moore 


Day-Brite Lighting, Inc. 
5401 Bulwer St. St. Louis 7, Mo 
D J. Balla 
The Dayton Power & Light Co. 
25 No. Main St.. Dayton, Ohio 
Nenneman 


Dasor Manufacturing Corp. 
4683 Duncan Ave, St. Louis 10, Mo 
& 


Delaware Power & Light Co. 
600 Market St. Wilmington 99, Del 
W. A. Pyle 


Dept. of Water & Power, City of Los 
Angeles, Bur. of Power & Light 


Read 


Box 3669 Terminal Annex, 207 So. Broadway, 
Les Angeles 54, Calif C. P. German 
Detroit Edison Co. 
2000 Second Ave. Detroit 26, Mich. 

L. B. Tayler 


Detroit Steel Products Co. 
2250 E. Grand Bivd.. Detroit 11, Mich. 

W. Cliften Rendell 
B. duPont de Nemours & Co., Inc. 
(Pabrics & Finishes Div.) 


Wilmington 98, Dei S. W. Quisenderry 


B. i. du Pont de Nemours & Co., Inc. 

Polychemicals 

Wilmingion 

Daquesne Light Co. 

435 Sixth Ave, Pittsburgh 19, Pe 


RP Leary 


Duro Test Corp. 


2321 Hudson Bivd, North Bergen, N. J. 
James L. 

Basterp Fixture Co., Inc. 

170 Vernon St.. Boston 20, Mass. 


Lowa Gilman 
(Note: Names of Official Representatives 
appear in Italics) 
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Bast Side Metal Spinning & Stamping 


1 W. 34th St. New York 1, N. Y. 
Eremer 


Bbasco Services, Inc. 
2 Rector St.. New York 6, N. Y. 
P. D 


Blectrical Information Publications, Inc. 
20 E. Midin, P.O. Box 232, Madison, Wis. 
Ww. Dudley 


Blectrical Testing Laboratories, Inc. 
79th St. & End New York City 21, 
N.Y Preston 8. Millar 


Blec. Service Mfg. Co. 
17th & Cambrie Sts, Philadelphis 22, Pa. 
B.A. 


Brooks 


Blectro Manufacturing Corp. 
2000 W. Fulton St., Chicago 12, Ill. 
L. Schoenbrod 


Blectrolier Mfg. Company, Ltd. 
5849 Boyer St. Montreal, Que. Canada. 


General Electric Supply Corp. 
1260 Boston Ave. Bridgeport, Conn 


General Lighting Products Co. 
468 Frelinghuysen Ave. Newark 5, N. J 
Nathan H. Eglowstewm 


General Outdoor Advertising Co., Inc. 
515 So. Loomis St.. Chicago, Ill. B. Nevius 


The Georgia Power Co. 
Electric Building, Atlanta 1, Ge 
Charles A. Colter 


Gideon Manufacturing Co. 
1919 Piedmont Circle, N. E.. Atlanta, Ga 
R. R. Gibeon 


@ill Glass & Fixture Co. 
Amber & Tiogs Sts. Philadeiphie 34. Pa 
C. 4. 


Gillinder Brothers, Inc. 
Erie & Liberty Sts... Port Jervis, N. Y¥ 
Pletcher 


ai Pick 


t Glass Co. 


John 


Buder Manufacturing Corp. 
260 West St.. New York 13, N. Y¥ 
Judea Levenstew 


Blectron Corp. 
4501 Galapago, Denver, Colo, Floyd Vickers 


Baglewood Electrical 
5801.03 So. Halsted 8t., 


762 N. Ogden Ave. Chicago 22, 
Jack R. Stone 


Federal Blectric Company, Inc. 
8700 S. State St.. Chicago, Ill. 
John Goehat 


Fitchburg Gas & Blectric Light Co. 
$37 Main St, Fitchburg, Mass. A. @. Neal 


Finorescent Bquipment & Mfg. Co. 
2570 Superior Ave. Cleveland 14, Ohio 
Leonard 8. Freeman 


Fiuorescent Maintenance Co., Inc. 
1480 8. Robertson Bivd. Los Angeles 35, 
Celif Leonard K. Black 


Piuores-O-Lite Co. 
Evans Terminal, No. Broad St., Hillside, N. J 
Meyer H. Siverman 


The Fostoria Pressed Steel 


Fostoria. Ohio 


A. Framburg & Co. 
3320-28 Carroll Ave. Chicago 24. Ill 
Stanicy A. Framburg 


Corp. 
L. Bates 


The France Mfg. Co. 
10325 Berea Rd, Cleveland 2, Ohio 
7. A. Mayne 


The Frankelite Co. 
1425 Rockwell Ave. Cleveland 14, Ohio 
Deve Frenkel 


Franklin Design Service, Division of 

Safeway Stores, Inc. 

4th & Jackson Sts, P.O. Box 660. Oakiand 4, 
Wallace H. Lane 


The Frink Corporation 
2741 Bridge Plase North, Long Island City, 
N.Y Theo. J. Braasel, Jr 


Gallagher-O'Brien Blectric Co., Inc. 
712 N. State St. Chicago 10, 
Prank A 


Garden City Plating & Mfg. Co. 
1760 No. Ashland Ave., Chicago 22. Ill 
G. G. Harney 


General Electric Co., Apparatus Dept. 
River Works, 920 Western Ave... 
West Lynn, Mase A. FP. Dickerson 


General Electric Co.. Lamp Dept. 
Nela Park, Cleveland 13, Ohio 
W@ard 0. Brows 


Gallagher 


MARCH 1950 


59-50 54th St. Maspeth, 


Charles W. Gleason 


Globe Lighting Products Co., Inc. 
397 Seventh Brooklyn, N.Y 
Inder Rosenblatt 


Golde Manufacturing Co. 
12314 West Medison, Chicago 7, Ll 
B. W. Goldberg 


Grand Bapids Store Bquip. Co. 
1340 Monroe Ave. N. W., Grand Rapides 3, 
Mich. Kenneth C. Welch 


Graybar Electric Co., Inc. 
420 Lesington Ave. New York 17, N. Y. 
Raymond Kinney 


Gulf States Utilities Co. 
Box 2951, Beaumont, Texas Clarence Barron 


The Béwin F. Guth Co. 
2615 Weshington Ave, St. Louis 3, Mo 
Pred B. Guth 


The Hankins Container Co. 
3044 W. 106th St, Cleveland 11 


Ohio 


Ray 1 


Martford Blectric Light Co. 
266 Pearl Hertford 3, Cons 
Victor Ouellette 


Whue 


Hawkins Electric Co. 


1447 Washington Bivd.. Chicago 


Co., Inc. 
45-17 Pearson St.. Long Island City 1. N. Y. 
Joseph T Manucts 


Moléenline Co. 
2301 Seranton Rd., Cleveland 13, Ohio 


Ingrahem 


Holophane Company, inc. 
342 Madison Ave. New York 17. N. ¥ 


L. Legen 


Home Gas & Blectric Co. 


#10 Ninth Greeley, Colo 
©. Gabert Dresser 


Houston Lighting & Power Co. 
P.O. Box 1700, Houston 1, Texas 
O. Clarke 


Mydro-Blectric Power Comm. of Ont. 
620 University Ave, Toronto, UOsteric. 
R. L. Hearn 


Mylané Electrical Supply Co. 
700 Weat Jackson Bivd.. Chicago, Il) 


Chas, Weieenseng 
Tllinois Power Co. 
134 East Main St.. (L Box 511 B), Iecoter 
70, I Alen Van Wyek 


Dlaminating 
2347 E. Nine Mile Road, 


Co. 
Park, Mich 
Bert OC. Pretaer 


Iowa-Dlincis Gas & Electric Co. 
United Light Bidg.. Devenport, lows 
John M. Hollingeworts 


Iowa Public Service Co. 


400 Commercial St. Waterloo, lows 


©. R. Wagener 


Jeannette Shade & Novelty Co. 
N. Fourth 8t., Jeannette, Pa 


Jeffersen Electric Co. 
Bellwood, Il L. Mewerer 
Jersey Central Power &® Light Co. 
501 Grend Ave, Asbury Park, N. J 
D. J. Dewglas 
Joleco Corporation 
2513 Baldwin St, Louis, Mo 
Coorge Ledbetter 


Jones Metal Products Co. 
West Lafayette, Ohio a 


Joslyn Mfg. & Supply Co. 
3700 Bo. Morgan Chicago 9, 


Reyer 


Pole 


Kahn Manufacturing Co., Inc. 
2051 N. 19th St. Milwaukee, Wis. 
Charice F. Kahn 


Kansas City Power & Light Co. 
P.O. Box 679, Kansas City 10, Mo 
John M. Arthur, Jr. 


Kansas Gas & Blectric Co. 
P.O. Box 204, Wichita, Kans. 3. W. Hobson 


The Kawneer Co. 
North Front 8t., Niles, Mich 
Richard M. Spreg 


The Kayline Company 
2480 E. 22nd &t., Cleveland 15, Ohic 
M A. Bekine 


Kelso-Burnett Blectric Co. 
223 W. Jeckson Bivd. Chicage 6, 
Sigmund A. Hollinger 


Keystone Blectric Manufacturing Co. 
2328-56 E. Tioga St. Philadelphia 34, Pa. 
Leonard M. Siege 
The Kirlin Company 
3435 EB. Jefferson Detroit 7, Mich 
loan Kirtan 


Kopp Glass, Inc. 
Swisevale, Pa. 


Kubec Co. 
630 W. Jackson Chicago 6, Ill 
Pred A. Girton 


Ate 


The Le Salle Lighting Products, Inc. 
145 Senece &t., Buffalo 3, N. Y. 
Neison Zwhermen 


Leader Blectric Manufacturing 
3500 N. Kedsie Chicago 18, Ill 
Walter Clase 


The Leeds & Northrup Co. 
4001 Stenton Ave, Philedeiphia 44, Pa. 


Libbey Owens Ford Glass Co., Plaskes 
Division 
2112-24 Bylven Ave., Toledo, 

Dr. M. Bigdeow 


Light Control Company 
9217 Casitas Ave, Los Angeles 26, Calif. 
Stanley Lindell 


Lighting & Lamps 
114 East 83nd St. New York 16, N. Y. 
James Erteger 


Lighting Incorporated 
1834 Bo. Figueroa St, Los Angeles, Calif. 
Harry 


Lighting Products, Inc. 
2259 W. Perk Highland Park, It 
D. &. 


Lightolier Co. 
11 Eest 36th St. New York 16, N. Y. 
a. 


Line Material Co. 

Division of MoGraw Electric Co. 

800 North 6th St. Milwaukee 1, Wis. 
M.O. Berek 
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Sustaining Members 
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Chicago, Il 
are Rey O Leary 
.... 
7 m 7 
&. 8. 58 
| 


‘trol 
56 Piessant St. Watertown 72. Mase 


Pew H. Lamson 
Lithonia Lighting Products Co. Inc. 


Lith rgia Robert J. Freemen 


onia, Ce 


Louisiana Power & Light Co. 
142 Delaronde Station “A.” New Orleans, 
le ©. L. Osterberger 


Luminator, Inc. 
120 N. Peoria Chicage 7, 


Albert L. Arenberg 


B. Lyde Manafacturers Rep. 
4922 Washington Bivd. Indianapolis, Ind 
rR 


lyda 


Lynn Gas & Blectric Co. 
60 Exchange St. Lynn, Mase 
Macbeth Corp. 

New barge? NY 


Norman Macbetr 


James A. Cook 


Malden Blectric Co. 
57 Pleasant St. Malden, Mase 


Denald Bennett 


Inc. 
N.Y 


Markel Blectric 


145 EF. Seneca 


Products, 
Kuffalo 


Ripley 


Le Cle Martinean Blectrique Lte. 
24 rue da Koi, Quebec, Canedse 
Henrt Martweas 


Metalcraft Products Company 
806 04 Cherry St. Philadelphia 6, Pe 
Abdel 


Metal Window Institute 
Cheltenham la Ceerge Hingeten 
Metropolitan Bdison Co. 
4123 Washington Reading, Pe 

T. O. 
Metropolitan Blectrical Supply Co. 
20 N. Jefferson St, Chicago 6, Il 

B. Privat 


Midwest Chandelier Co. 
16th & Gentry Ste. No Kansas City 16, Mo 
Sidney 


W. Beals 


Mississippi! Glass Co. 
200 Fifth Ave, New York City 10, N.Y 
B. 

Mississipp! Power Co. 
Gulfport. Mise R. M. Shearer 
Mississippi Power & Light Co. 
Lampton Building, Jackson 113, Mise 

Henry B. Sargent 


Mitchell Manufacturing Co. 
2525 Clybourn Ave, Chicage 14, Il 
Bernard Michell 


Modern Light Co. 

1612 Pine St, St. Louis 5, Mo 
Keri L. Rundberg 

Modern Light & Baquip. Co. 

S412 Wabash Ave 


Moe-Bridges Corp. 
1415 Illinois Ave, Sheboygen, Wis 
x 


BR. Dewtech 


Montana-Dakota Utilities Co. 
831 Second Ave Se. Minneapolis 3, Minn 
L. 


Municipal Light and Power Dept. 
City of Pasadena, California, 302 City Hell, 
Pasadens 1, Calif L. Bettanneer 


Mutual Sunset Lamp Mfg. Co. Inc. 
640 Empire State Bldg. New York 1, N.Y 
Merve Thaw 


The Narragansett Blectric Co. 


49 Westminster 


Providence 1, R. I 
C. R Broadhead 
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Nustarning Members 


National Chemical ® Manufacturing Co. 
Laminall Paint Div. 
S617 Be May 8t., Chicago 9. Il. 

John Marshall Zic 


National Lighting Products 


4221 W. Harrison St. Chicago 24, ID. 
D. Epp 
Nelson-Tombacher Co. 
#1 Prospect St.. Brooklyn, N. Y 
J. Tombacher 


New Bedford Gas & Bdison Light Co. 
693 Parchase St. New Bedford, Mass 
W. 8. Fenstermacher 


Mew Orleans Public Ine. 
117 Baeronne New Orleans, Le 
&.L. 


New York Power & Light Corp. 


Albany 1, N. Y. Coburn D. Hollister 


Northern Blectric Co. Ltd. 
1620 Notre Dame West, Montreal, Quebec 
P. Laboay 


Northern Indiana Public Service Co. 
Gary Div. 
500 Broadway, Gary, Ind J. C. Sackman 


Northern States Power Co. 
Minneapolis 2, Minn Cart T. Bremicker 


Ohio Bdison Co. (Akron Div.) 
Akron 8, Ohio R. FP. Hartenstein 


The Ohio Power Co. 
101-315 Cleveland Ave. 8. Canton 2. Ohie 


B. Merwm 


The Ohio Public Service Co. 
P.O. Box 6054, Cleveland 1, Ohio 


Cc. L. Denn 


Oklahoma Gas & Electric Co. 
Box 1494, Oklahoma City 1, Okls 

WwW. Greg 
Omaha Public 


720 Electric 


Power District 
Bidg. Omaha 2, Nebraska 
Schwelm 


Overbagh & Ayres Mfg. Co. 


411 8S. Clinton St 


Chicago 77, Ill 
Alfred A. Ovcerbegh 


Pacific Gas & Blectric Co. 
245 Market St.. San Francisco 5. Calif 
O. R. Doerr 


Pacific Power & Light Co. 
522 Public Service Bldg, Portland 4, Oregos 
C. A. Root 


Peerless Blectric Ltd. 
1000 Pratt Ave. Cutremont, Quebee 
L. A. Van Duser 


Pennsylvania Blectric Co. 
535 Vine St.. Johnstown, Pa 
Frank R. Knowles 


Pennsylvania Power Co. 
19 EB. Washington St, New Castle, Poa 


P. @. Dingledy 
Pennsylvania Power & Light Co. 


901 Hamilton St. Allentown, Pa 


Pennsylvania Wire Glass Co. 
1612 Market St. Philadelphia 3, Pa 
Dr. Frank W. Preston 


The Perfeclite Company 
1457 E. 40th Cleveland, Ohio 
Joseph L. Jaffe, Jr 


Philadelphia Blectric Co. 
1000 Chestnut St. Philadelphia 5, Ps 
B. Bryen 


Philadelphia Blectrical & Mfg. Co. 
1200.36 N. Sist Philadelphia 21. Pa 
R. A. Manwaring 


Phoenix Glass Co. 


Monace, Pe D. @. Cameron 


Pierce Electric Co. 
367 West Adams St.. Chicago 6, Il. 
John 


Pierce 


Pittsburgh C 
307 Fourth Ave. Pittsburgh, Pa. 


Robert W. McKinley 


Pittsburgh Plate Glass Co. 
Grant Bidg., Pittsburgh 19, Pa. 
R. B. Tucker 


Pittsburgh Reflector Co. 
403-411 Oliver Bidg., Pitteburgh 22. Pa 
C. Zinameister 


Portland General Electric Co. 
Electric Bidg.. Portland 5, Ore 


The Potomac Bdison Co. 
55 E. Washington St.. Hagerstown, Md 
S. 8. Bradferé 


Public Service Co. of Colo. 
900 Fifteenth St.. Denver, Colo G 


Pitch 


B. Buck 


Public Service Co. of Indiana, Inc. 
Indianapolis 9 


110 N Ind 


Stewer. 


IMinois St, 


Public Service Co. of Northern Dlinols 
72 West Adams St.. Chicago 3, I) 
KR. Hardacre 


Public Service Co. of Oklahoma 
Box 201, Tulsa 2. Okla. N. Robinson 


Public Service Electric & Gas Co. 
80 Park Place, Newark 2. N 
H. P. J. Steinmets 
Sound Power & Light Co. 
860 Stuart Bidg.. Seattle 11, Wash 
Frank McLaughiia 


The Pyle-National Co. 


1334 N. Kostner Ave, Chicago 51, I 
B. McDeowet 
Mfg. Co. 
32 So. Peoria St.. Chicago 7, 
Dwight B. 


Quebec Hydro-Electric Commission 
107 Craig St. West, Montreal, Que 
Poul Petree 
Quebec Power Co. 
229 St. Joseph Quebec, Que 
Jean Saint Jacques 


mg Co. 
40 W. 13th St.. New York 11, N. ¥ 
Edward Rambwech 


Revere Electric Mfg. Co. 
6009-17 N. Broadway, Chicago 40, Ii 
van \. Marker 


Revere Electric Supply Co. 
757 Weet Jackson Bivd.. Chicago, Ill 
Floyd Fernee 


Rochester Gas & Electric Corp. 
89 East Ave. Rochester 4, N. Y. 
Prenk C. Teyler 


Rockland Light & Power Co. 
Nyack, N.Y 


Rohm and Haas Co. 
222 W. Washington Sq. 


Schaad 


Philadelphia 5, Pa. 
W. Tetelag 

Raby-Philite Corp. 

32.02 Queens Bivd.. Long Island City 1, N. Y. 

Lows Phillipe 


Bumsey Electric Co. 


1007 Arch St.. Philadelphia 7, Pa 

T. W. Leuer 
Ryall Blectric Supply Co. 
1160 Stout, Denver, Colo O. 


S Lamp Co. 
119 West 36th Place, Les Angeles 54. Calif. 
Jim Shirvefe 


The Safety Car Heating & Lighting Co. 
P.O. Box 904, New Haven 4, Conn. 
Leonard Pierson 
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St. Joseph Light, Heat & Power ©». 
520 Francis St. St. Joseph 2, Mo 
P. O'Conner 


Sandee Manufacturing Co. 
5050 Foster Ave. Chicago, Ill. 
Cortes N. Sprankle 


Sandel Manufacturing Co. 
3618 Se. Loomis Place, Chicago 9, Tl. 
4. L. Sande 


San Diego Gas & Blectric Co. 
P.O. Box 1831, San Diego 12, Calif 
4.8.8 


Savannah Electric & Power Co. 


Savannah, Ga J L Davidson 


Schockett Blectric Co. 
1061 Broadway St, Denver 3, Colo 
Cart Schranz, Jr 


Supply 
164 8. Broadway, Aurora, It. 
Daniel Schomer 


The Scott-Jaqua Co. Inc. 
316 Indiana Terminal Warehouse Bidg.. In 
dianapolis, C. A. 


The Albert Sechrist Mfg. Co. 
1717 Logan 8t., Denver 5, Colo 
a. L. 


L. J. Segil Co. 
2500 W. North Ave., Chicago, Ill. 
Lows Rosenstew 


Shawinigan Water and Power Co. 
600 Dorchester St.. W., Montreal, Que. 
J. K. Wieon 


The Sherwin-Williams Co. 
101 Prospect Ave. N. W., Cleveland 1, Ohio 
J. A. Meacham 


The Sight Light Corp. 
P.O. Drawer ©, Deep River, Conn. 
g 


L. Canfield 


Silvray Lighting, Inc. 
R. K. O. Bidg., Radio City, New York 20. 
N. Y. 4. M. Gilbert 


Sioux City Gas & Blectric Co. 
615 Fifth St., Sioux City 4, lewa C. BR. Tracy 


A. L. Smith Iron Co. 
217 Everett Ave, Chelsea, Mase. 
Joseph Fishman 


Smoot-Holman Co. 
321 No. Eucalyptus Ave. Inglewood, Calif 
L. A. Hobbs 


Sola Electric Co. 
4633 W. 16th Chicago 50, Ill 
L. Marechal 


Solar Light Mfg. Co. 
1357 8. Jefferson St., Chicago 7, Ill. 
A. Laserson 


The Solex Co. Ltd. 
280 Paillon St. West, Montreal, Que. 
Leon Beauchamp 


Southern Calif. Bdison Co., Ltd. 
601 West Sth St. Les Angeles 53, Calif. 
Rey BE. Dahlin 


Southern Canada Power Co. Ltd. 
355 James St, West, Montreal, Que. 
George R. Atchinson 


Southern Colorado Power Co. 
Box 75, Pueblo, Colo 
G. W. Milliken 


Southern Indiana Gas & Elec. Co. 
P.O. Box 569, Evansville 3, Ind 
C. EK. Graham 


Southern Lighting Mfg. Co. 
P.O. Box 2546, Orlando, Fis. 
Maz K. Aulick 


Southwestern Gas & Elec. Co. 
Box 1106, Shreveport, La. 
J. B. Eliott 


Southwestern Public Service Co. 
Amarillo, Texas 
J. B. Cunninghaw 
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14222 Lanken Ave., 


Corp. 
Cleveland, Ohio 
Herbert I. Spere 


Stanley Blectric Mfg. Co. 
1234 Carpenter St.. Philadelphia 47, Pa 
Bernard 8. Heller 


Steber Manaf Co. 
2700 Roosevelt Rd, Broadview, Maywood, mm 


Cc. W. Demmeon 


Steiner Blectric Co. 
3500 Milwaukee Chicago Il 
George 8 Steiner 


Sterling Reflector & Mfg. Co. 
3249 West Grand Ave.. Chicage 51, Il 
Anton Oberhuber 


Stone Manufacturing Co. 
Henry Elizabeth 4..N. J 
Rurt Wedeme 


Sunbeam Lighting Co. 
777 E. 14th Place, Los Angeles 11, Calif 
Herbert L. Krieger 


Sun-Lite Manufacturing Co. 
Bellewue Av Detroit Mich 
Pred Rinder 


Sun-Ray Fluorescent Co. 
600 Seuath Michigan Ave., Chicago, Ill 
Jerome Gimbei 


Sylvania Electric Products, Inc. 
500 Sth Ave., New York, N. ¥ 
D Caverly 


Tampa Electric Co. 
Cass & Tampa Sts. Tampa 1, Fi 
FP. J. Gannon 


Prank Cc. Teal Co. 
Jefferson, Detroit 7, Mich 
Harold C Smith 


Texas Electric Service Co. 
Electric Bidg. Fort Worth 1, Texas 
R. B. Hendricks 


Blectric Co. 
1101 Power Ave N. E., Cleveland 14, Ohio 
Thayer B. Farrington 


-Wilson Company 
Spring St. N. W Atlanta, Ga 
Thomas A. Willu 


Toledo Bdison Co. 
Edison Bidg.. Toledo 4, Ohio 
Charles A. Harrwon 


Toronto Mydro-Blectric System 
14 Cariton Toronto 2, Ont 
4. W. J. Stewart 


Torstenson Glass Co. 
3233 N. Sheffield Ave, Chicago 13, IN 
Eimer L. Toretenson 


Triangle Industries 
600 W. Adams St., Chicago, Ill 
Leonard Cohen 


Tru-Lite Ltd. 
#24 Notre Dame St W., Montreal, Que 


Omer M. Trudad 


Underwriters’ Laboratories, Inc. 
207 E. Ohie 8t.. Chicago 11, Ill 
Ferd. Newmer 


Union Blectric Co. of Missouri 
12th & Locust Sts, St. Louis 1, Mo 
Berry 


Union Metal Mfg. Co. 


Canton 5, Ohio 


Unistrut Corp. 
4118 Monroe Ave Wayne. Mich 
James W. Attwood 


The United Dluminating Co. 
#0 Temple St, New Haven 6, Conn 
B. Haskell 


W. A. Porterfield 


United Manufacturing Co. 

Div. United Advertising Corp. 

190 Whalley Ave, New Haven, Conn 
Widiiem &. Harre 


Utah Power & Light Co. 
Box 899, Salt Lake City 10, Utah 
W. A. Huckine 


Verd-A-Bay Corp. 
615 Front St.. Tolede 5, Ohic 


John C. Virden Co. 
6009-6103 Longfellow Ave. Cleveland 3, Ohie 
Ww. @. Sawyer 


0. 8. Lew 


John C. Virden, 
35 Front St.. East, Toronto, Ont 
P. @. Rirkpetrict 


Blectric & Power Co. 


Richmond, Va @. Helteclew 

Voigt Co. 

1649 No. Broad St. Philadelphie 23, Pa. 
C.J. Freak 


The F. W. Wakefield Brass Co. 
Vermilion, Ohio 4. Wekefhela 


Warren Electric Co. 
PO. Bex 2594. Houston, Texas 
J Thomproe 


The W Water Power Co. 
P.O. Drawer 1445, Spokane 6, Wash 
Cert L. Hofman 


The Watson Standard Co. 
225 Galveston Pittsburgh 12, Pe 
OB. Striker 


The Welsbach Corp. 
1500 Walnut St. Philadelphia 2, Ps 
Adam 


Westchester Lighting Co. 
South let Ave. Mt. Vernon, N. Y. 


Westinghouse Electric Corp. 
1216 W. Seth Cleveland 1, Ohie (P.O, 
Box 5817) Whee 


Westinghouse Electric Supply Ce. 
113 North May St., Chicago 7, Il 
Henry Crech 


Westinghouse Lamp Div. 
Bloomfield, N. J Samuel @. Hibben 


West Penn Power Co. 
14 Wood St. Pittsburgh 30, Pa 
Harry Reetofeks 


The Wheeler Insulated Wire Co., Inc. 
150 BE. Aurora St, Waterbury 01, Conn 
George B. Hore 


Wheeler Befiector Co. 
276 Congress St., Boston 10, Mass 
A. 


Wiedenback-Brown Co., Inc. 
111 Eighth Ave, New York 11, N. ¥ 
W. Stockberger 


Rn. & W. Wiley, Inc. 
119 Dearborn St., Buffalo 7, N.Y 
H.R Alderman 


x. B. Williams Products Co. 
108 Main Carthage, Mo 
FP. Je. 


Wilmot Castile Co. 
1255 University Ave, Rochester 7, N. Y. 
Greppin 


J. A. Wilson Lighting & Le 
9 Morrison St., Toronto, Unt 
The Windsor Utilities Comm. Mydre 


149 Chatham St, W., Windsor, Ont. 
Ww 


A. Shee 


The Wiremolé Company 
Hartford 10, Conn D. Heyer Murphy 


Wisconsin Electric Power Co. 


Public Service Bidg, Milwaukee 1, Wis 
W. Ven Dertee 


Wisconsin Gas & Blec. Co. 
100 Third St., Racine, Wis 7. H. Dunham 


Wisconsin Power & Light Co. 
122 W. Washington Ave, Madison 1, Wis 
4. D. Howard 


Wisconsin Public Service Corp. 
Green Bay, Wis 4. 6. 


Worcester County Blectric Co. 

Foster St, Worcester, Mass 
Pred B. littlefela 

Yonkers Blectric Light & Power Co. 

@ South tet Ave, Mt. Vernon, N. ¥Y. 
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General Office. Chicago, 


Appliance Store. Ei Dorado, Ark. 


Utility Showroom. Trenton, Mich. 


WHEN YOU TELL THIS SELLING STORY 


module delivers 20% MORE LIGHT 


Proved in actual use— MODULE delivers ExTRa light per 
unit! Yes—the MODULE translucent plastic molded louver 
passes 20°, MORE LIGHT. This means more light per dollar 
—fewer fixtures required to meet footcandle specifica- 
tions. This means more light, better light at no more 
than the cost of ordinary fixtures. 


Display Room. Dollos, Texos 


module is custom-fitting 
Here's the new lighting that fits any commer- 
tial interior to a‘““T’’. Four basic MODULE units 
are the “building blocks’’ or “dominoes” of light. 
They fit together easily, economically, to form 
over 50,000 different patterns. They custom-fit any 
fFoom shape or size. They put the light exactly 
where it’s needed. MODULE is the only lighting that 
@ustom-fits with standard low-cost units. 


module is newest, finest 


And there’s nothing in lighting that will stay 
newer and finer than MODULE. Yes—a MODULE 
installation remains modern for years, because: 
it custom-fits and “grows” with every 
lighting need; it delivers more light; its 
appearance has an undated ‘“‘always con- 
temporary”’ look. No ordinary fixtures 
can match these MODULE advantages. 


module installations are never obsolete 


No MODULE lighting system is ever obsolete. Here's why: As 
lighting needs change, more units can be added at any time, at 
any point in the system—without installing a single new electric 
outlet box because MODULE units connect together electrically and 
mechanically. MODULE lighting is never “‘locked-in’’—the “building 
blocks” of light simply slip into place easily and economically 
exactly as required 


mot U S PAT OFFICE 


WF YOU HAVEN'T ALL THE MITCHELL MANUFACTURING COMPANY 
module Facts, 2525 N. Clybourn Avenue + Chicago 14, Iilinols 


7 
Bonk. Wheeling, W. Vo. Automobile Showroom. Ecorse, Mich. : 
d 
| 


n WEW DESIGN 


of the SOLA 75-Watt ‘‘SEQUENSTART 
makes possible these significan? 


@ Small size permits installation @ 
in standard slimline channels @ 11.9%-33.0% more efficient 


@ 47%-52% less watt loss 
@ 22% better output 
@ 12%-14% more lumens/walt regulation 


@ 42%-52% lighter 


mode October 1049 on competitive inatont gtodvers. 


SOLA “SBQUENSTARS Gallasis do nof require start WRITE FOR INFORMATIVE 
Lamps are stavied ia stages, partial light be: SOLA BULLETIN CFL-135 
at the instant The Switch closed. The second lamp in t on 
starts within a second Or two. You can have the superior fluor r 
lighting performance that these SOLA “SEQUENSTART” Balla i ont 
advantages will bring at a substantial saving in cost over the con ' A Lighting Trans. 
ventional instant-start type ballast. The SOLA 75-Watt “SEQUEN. 

START” Ballast is made for 2-96T12 and 1-96T12 lamp applications. 

Other sizes for additional lamps are also available. 


Transformers fer: Constant Voltage Cold Cathode Lighting Airport Lighting Series Lighting Fluorescent Lighting * Luminous Tube Signs 
Oil Burner Ignition X Ray * Power Controls Signal System ete. SOLA ELECTRIC COMPANY, 4633 W. 16th Street, Chicago 50, Illinois 
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Director — the outstanding fvores- 
cent lighting “element” of the year, 
Thirty-one veri ere 
(from four-foot bi-pin to eight-f 

Slimline), thus permitting the use of 
the exect unit te fit the porticular 
needs of stores, banks, institutions 
end similer locations. Director can 
be supplied for two, three, four or 
six lamps, with the six-lomp ei 


on 
obtrusive louvered “‘area-of-light™ 
source of over 24 square feet. Where 
and when needed, Smithcroft ‘built- 
in spots” permit, for the first time, 
the addition of accent lighting with- 
eut disturbing the original effecti 


Full informetion on the Director, os 
well as other Smith 
ond industrial fixtures, may be ob- 
tained upon request. Write todoy for 
your copy. 


ILLUMINATING ENGINEERING 


Smithenaft- LIGHTING DIVISION, CHELSEA 50, MASSACHUSETTS: 
\ —— 
- 
= 
: 
‘ 
4 = 
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33 
DIRECTORS 
LIGHTING OF THE YEAR 
7A 


Cross section of recemed fixtures 
weed on this instoliotion ath 
squere PYREX brand Lens!lites, 
alse ovelleble in rownd design 


Guarantee Life insurance Co. Los 
forma 


Flectrical Engineer, C. A. Rowley, 
Posadena 

Fixture Monwlocturer C. W. Cole & 
Ca, inc. Los Angeles 

Flectricel Contractor Stetson Electric 
Co, Hollywood 

Gloss: PYREX brand Lensiires 


You can obtain effective, low cost incandescent light 
distribution with PYREX brand Lenslites. The 
home offices of Guarantee Insurance Co., Los Angcles, 
offer a case in point. The general office, 45 ft. wide 
by 95 fe. long with a 14 ft. cetling, is lighted to an 
average intensity of 46 f.c. Only 21 recessed fixtures 
are used, cach fitted with four 12” square Lenslites 
lighted by four 300 wart bulbs. Excellent lighting 1s 
obtained for bookkeeping and other close work 

In public space under the mezzanine, an arca 18 
fc. wide by 108 ft. long and a 12 ft. ceiling, 21 double 
lenses and § single lenses produce an average reading 
of 32 f.c. The same type of fixture is used in the lobby 
for sull lower intensity. PYREX Lenslites offer that 
kind of flexibility for with them light can be con 


CORNING GLASS WORKS 
CORNING, NEW YORK 


How PYREX brand Lenslites can 
be used to produce variable intensity levels 


centrated, spread or the beam offset. 

Bulletin LS-17, available on request, contains 
further suggestions on the use of Lenslites and other 
Corning Lightingware. For regardless of the lighting 
requirements that may be involved, you are certain 
of finding what you need 
in this line, not only from 
the standpoint of light 
transmission but design 
possibilities as well 
Corning lighting engineers 
are always ready to be 
of assistance to you. Why 
not take advantage of this 
right now? 


FREE—Corning Engineered Lighting Bulletin! 


CORNING GLASS WORKS 
Dept. IE-3, Corning, N. Y. 


Send me your Bulletin \S-17 describing oll Corning Lightingware. 


FOR EFFICIENT, ATTRACTIVE LIGHTING... 


CORNING ALBA-LITE for diffusion of Auvorescent light CORNING FOTA.-LITE for high level illumi- 
notion .. . CORNING brand LENS PANELS and PYREX brand LENSLTES for prismatic ight contro! 
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The world’s most modern 
source of light...General Electric 
slimline fluorescent 


Lp its long, graceful lines of 
light, General Electric slim- 
line fluorescent (up to eight feet in 
length) brings new beauty to stores, 
offices, theaters, and restaurants. 


6 reasons for looking into G-F slimline: j 2 No other light source can give 
you all the advantages you get 


. NEW STREAMLINED APPEARANCE at with G-E slimline, newest form of 

_ INSTANT START... NO STARTERS i fluorescent lamps! 

_ SINGLE PIN BASE .. . EASY TO INSTALL ane : General Electric slimline lamps 
are another development of the 

. HIGH EFFICIENCY : General Electric Lamp research 

that works constantly to make 


. LOWER UPKEEP FEWER LAMPS TO REPLACE ' ; G-E lamps STAY BRIGHTER 
. LONG DEPENDABLE LIFE LONGER. 


You can put your confidence in— 


GENERAL @@ ELECTRIC 


ILLUMINATING ENGINEERING 
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A Store 


When an iver deling job was planned for this popular 
53-year old Georgia store, the architects and the lighting engineers 
chose Wakefield Grenadier fluorescent Luminaires and Spots. 


Result: a comfortable yet stimulating shopping environment with 
general illuminatio: of about 50 footcandles; and with glare and 
brightness contrast, at a minimum despite lavish use of strategic 


spotlighting. 


A shielded, louvered fluorescent luminaire with metal-framed 
plastic side panels, the Grenadier provides a highly efficient type 
of diffused light. It is designed to take 40 W or Slimline lamps, 
and is also available equipped with a single or double spotlight 
assembly permitting a 35° adjustment in any direction. 


THE F. W. WAKEFIELD BRASS COMPANY + VERMILION, OHIO 


Over ALL Li ghting 


FOR SCHOOLS OFFICES + STORES 


marcy 1950 


The Store: ESSERMAN’S Specialty 
Shop, Rome, Ga. 


The Architects: POUNDSTONE, AYERS 
& GODWIN, Atlanta, Go. 


The Lighting Engineers: GEORGIA 
POWER COMPANY 


1 
With Waketei tvrenadiers and Spots 
all Three ENGINEERS 
afficiont type of diffused lighting 
lighting in one fixture 
easily maint can be re- 
10A 
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For Comfortable Seeing along principal 


trathe routes, take a look at Seattle, Wash 


ington. Here as part of a gigantic safety 


program miles ot streets were re 


lighted last year, almost 5O more will be 


relighted this year. The ultimate plan is to 


have new lighting on 3430 miles of arterials 


All of this new lighting will be mercury 


vapor — with its high efhcrency ( more than 


twice as much light per wart as filament 


lamps), and its crisp, distinctive color. All 


lighting levels will at least equal American 


Standard Practice 


As part of this program, General Electric 


is currently shipping a large quantity of 


Form 109 luminaires to Seattle. These units 


ure excepuonally effective in directing light 


onto the street, With proper spacing and 


mounting height, they provide a remark 


ably unitorm pavement brightness. Their 


excellent shielding and large apparent light 
Pr “Comfortable Seeing - 
the light you need, 
same luminaire will burn 11.200-. 16.000 exactly where you need it, 
economically 


source hold glare w a minimum. And the 


of 21,000-lumen lamps — horizontally as 


well as vertically at full expected life. (Ie 


will also burn large filament lamps increas 


ing further the flexibiliry and the possibili- 


nes of standardization. ) 


When you plan relighting of traffic ar- 


teries get the details on this modern. versa- 


tile mercury luminaire. It will help provide 


Nonce the new and exc!usive ovate triple-loteral reflector and 
streamlined retractor. These new design features, scientifically 
balanced ogoinst each other, develop new :tandards for utile 


GENERAL ELECTRIC 


11A ILLUMINATING ENGINEERING 


Comtortable Seeing for your community, 
too. Write Apparatus Dept., General 
Electrse Schenectady 5, N. Y. 


\3 SEEING 
‘he 
new concept it, lumingires 
Pr 


HOW TO UTILIZE THE SYLVANIA “FLEXI-MODULE” 


PART 2 


In the design of a Sylvania“ Flexi-Module™ System 
installation, it is necessary to take three factors 
into account: the intensity of illumination de- 
sired; the appearance of the ceiling (whether it 
is to be evenly or unevenly lighted); and the 
headroom in the finished room. 

These factors are determined by three rela- 
tionships: 

1. Spacing between fixtures. 

2. Vertical distance between grid and fixtures. 

3. Height of grid above floor. 


FIXTURE 
SPACING 
VERTICAL | 
DISTANCE | 


— 
\ SPACING \ DISTANCE 
INTENSITY 


The diagram indicates the interdependence of 
these factors. It will be apparent that in installa- 
tions in existing spaces, it may sometimes be nec- 
essary to effect a compromise among the desired 


factors. For a given intensity of illumination and 
ceiling appearance, the headroom is automati- 
cally determined. If this headroom is inadequate, 
it may be advisable to design for uneven ceiling 
brightness instead of even. 


Lighting Intensities 


The intensity required for a specific installation 
will of course be determined by the illuminating 
engineer. The Sylvania “Flexi-Module” Ceiling is 
equally adaptable to low or high intensities. Its 
low surface brightness and freedom from glare 
become, of course, increasingly important advan- 
tages as the intensity is raised. 


Installations can be designed for either even or 
uneven surface brightness, depending on the 
grouping of the fixtures. Where unevenness is 
desired —as for directional effects —the “Flexi- 
Module” Ceiling has the advantage of concealing 
the irregularity in fixture arrangement. 


Mail the coupon for complete 
information on the Sylvania 
“Flexi-Module” System 
Sylvania Electric Products Inc. 
Advertising Dept. L-2903 
500 Fifth Avenue, New York 18, N. Y. 
Gentlemen: 
Please send me complete information on the 
Sylvania “Flexi-Module” Lighting System. 


Name 


Address 


City State__ 


ELECTRIC 


FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS; RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES 
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Announcing the Miller NEW YORKER 


The Miller NEW YORKER is today’s foremost 
in fine Fluorescent lighting fixtures. It's new 
architectural styling ‘places it in a class by 
itself — lends a distinction to any commercial 
interior. Rates high in lighting performance. 
Has engineered construction features that 
simplify installation and maintenance, and 
make for LOW OVERALL COST. In the 8 foot 
size — in the 4 foot size — with general line 
or with Slimline fluorescent lamps — or in 
combination with the Miller spotlight for ac- 
“Pointing Toward Architecture” cent lighting, it is unquestionably today’s finest 
chow in fluorescent lighting. Write for the NEW 
pointings related to architecture YORKER catalog. Miller engineers and distrib- 
utors ore conveniently located to serve you. 


tee Miller company 


ILLUMINATING DIVISION, MERIDEN” COMMECTICUT 
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15 Times the Ilumination 


with PLEXIGLAS 


This is the banking room in Cleveland's 
Bank of Ohio— before and after PLEXIGLAS 
lighting was installed. Lighting-level aver- 
ages have increased from 4 footcandles to 
62 footcandles on the working surfaces — 
with a 50°; decrease in wattage. Under 
these improved conditions it’s not sur- 
prising that bank personnel are more cheer- 


ful, alert and efficient. 


For Quality Lighting, ease of installation and 
low-cost maintenance, architects and illuminating 
engineers are specifying PLEXIGLAS in banks, offices 
and public buildings. PLexieias lighting fixtures 


diffuse light without absorbing it—transmit full 


Prexicias is trade-mark, Reg Pat Of and in principal foreign countries 


Canadian Disribator Crystal Glass & Plastics, Led. 
282 St. Helens Avenue, Toronto, Ont 


illumination without glare. Lightness and strength 
permit installation with fewer, lighter supports. And 
resistance to age, weather, breakage and discolora- 


tion reduces maintenance charges to a minimum, 


Write today for our new bulletins on Prexteras 
for Lighting. Full technical information: photo 
graphs of actual installations; deseriptions of 
PLEXIGLAS types, patterns and colors. Ask us about 
your specific problem or application. We'll be 


glad to discuss it with you. 


SEND FOR FREE LITERATURE TODAY a My 
— No Obligation 


CHEMICALS a FOR INDUSTRY 


ROHM HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Represenaatives in principal forrign 


| ~ 4 + 
f One-Half the Watt 
rom One-Ha e Wattage... 
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Continued from page 205) 


Reflector Co. Pitts 


Pittsburgh 


Connecticut Ssctiox 
Associate Member 


Crit, Lamp Dept. General Electric 


FOR THE Co. New Haven, Cons 


USKER CHAPTER 


Member 


T A Farnam St Omeha, 


SRCTION 


Members 
w.J.d 14 Peachtree St Atlanta, 


Milner, G J. Milner & Co. Atlanta, 


OF AMERICA 

Member 

Wilken. E. R.. John D. Maultsby & Co., Kansas 
City. Kas 

Student Member 

ink. C. H, Kansas State College, Manhattan 


Formas Now 


ate Member 
Blengio. A. Balpsrda, Corfrija Co., Rincon 


Montevideo. Uruguay 


M 


OCHIGAN SECTION 


Hanekeck. E. D., Lawrence Institute of Tech 
' « Highland Park, Mich 

Members 
General Electric Supply Corp 
Mich 

Bois S. E. Hemphill & Co, Detroit, Mich 

ti A City Engineers (Office Detroit 


Nove R. Crouse Hinds Detroit, Mich 
Sieur KR. Public Lighting Commission, De 


MILWAUKEE CHarrer 


Elect 


(iraybar 


niversity of Wisconsin, Madi 


ns. Marquette University, Mil 
vwaukee Wis 


instantaneous operation. No waiting for “warm up”. 


Secrion 


Coler choice. Champions come in all standard “whites”. Associate Members 


G. Canadian Industries, Ltd. Montreal 


Size selection. Champions come in five convenient Patterson, W. L., Claude Neon General Adver 
tixing Ltd. Montreal, Que. Canada 
lengths up to eight feet. 

; Slimline. Small — streamlined — fits restricted locations. Smith, F. G. Werld Electric Products, Ltd 


Montreal, Que, Canada 


/ 
2 
§ 
S Simplitied wiring. No starters, fewer sockets, simpler Montreal 
6 
7 
g 


Hake ‘ U niversity 
fixtures and less trouble. Que, Canada 
New ENGLAND SecTION 


Lower maintenance cost! Easier to maintain as well as Member ; 
Pranklit General Electric Co West 


to install. yen, Mees 


issociwate Members 


Choice of lamp brightness and illumination levels through Foulds, A. E., General Electric Co, Lyne 


Mase 
wide range of lamps and auxiliaries. Wroblewski, Theodore, Sylvania Electric Prod 


r Salem, Mass 


NEW long service. NOW’, 4000 hours of life on 3-hour Naw ORLEANS SBOTION 
or longer burning cycles. 


ert. 410 Balter Bidg., New Orleans 


ASK YOUR SUPPLIER FOR CHAMPION Instant Start Thomas, H. S., Mississippi Power & Light Co 
LAMPS. Write us for complimentary copy of the new, 
revised Champion Maintenance Manual, “L", packed Roger, Electrical Sales Co, New 


full of up-to-date information on how you can make 
the most of your lighting. 


Ste A. Gulf State Utilities, Baton Rouge, 


New YORK 
tee Members 


Put Service Electric & Gas 


CHAMPION LAMP WORKS 
ae Lynn, Massachusetts : ie M k W Jr Court Butier Lighting 
A DIVISION OF CONSOLIDATED ELECTRIC LAMP CO 


MINATING ENGINEERING 
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PHOTOVOLT | 
UNIVERSAL PHOTOMETER | 


Blinking lamps, slow lighting lamps, end- 
blackened lamps, stroboscopic light pat- 
terns, humming fixtures, these are indications that 
should lead you to replace those defective ballasts 
A photoelectric foot-candle meter of high sensitivity with Acme Electric fluorescent lamp ballasts. Acme 
for accurate measurement of all types of illumination. Electric ballasts provide the exact starting and 
' ; operating current and wattage output required to 


@ Simple in op . dep le, conveniently portable : 
© Available with cosine-corrected photocell search unit better construction, better performance. Write for 
Bulletin FL 167. 


Also: Mod. 210 with twin-photocell search unit and 
0.005 ft.-cdl. / div. for clear registration of lowest ACME ELECTRIC CORPORATION 
light levels in street and highway lighting surveys. = - PTs 


“PHOTOVOLT CORP. Fleetrie 


95 Madison Ave. New York 16, N. Y. 


A NEW HIGH IN INSTALLATION AND MAINTENANCE 
EASE with SUNBEAM’S 640 Series 


Shown here are just a few of the many fectures incorporated in 
all SUNBEAM fixtures which keep installation and maintenance 
costs way, woy down. The 640 Series is typical of SUNBEAM 'S 
luminaire designs. This new unit is designed for single or con 
tinuous run installations tor ceiling or pendant mounting. One 
man fixture installations ore mode possible by use of a heovy 
gouge hook on hanger bar. For continuous runs, the fixtures are 
coupled together with ‘4 bolts through the ends and no extra 
parts ore required 


The 1640 Series is available in 2, 3 and 4 lamp 40 watt fluo 
rescent ond in 96-inch, 200, 300 and 430 milliamp slimline 
versions; the latter being equipped with the new 75 wott T-12 
lamps. The 2 lamp pendont mounted units hove a remarkable 
efficiency of 84°%/,. The metal egg crote louver provides 37 

by 37 shielding, and the glass side ponels ore uniform in 
brightness 


\ | \ | LIGHTING COMPANY 


mranvtacturers of BRh lighting fixtures 
777 CAST 14TH PLACE + LOS ANGELES 21, 
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For Lenses and Filters 
as YOU Want them... 


KOPP GLASS 


The engineering and manufacturing skill of 
the Kopp Glass organization guarantees lenses 
and filters as YOU want them. Colors are 
faithfully produced and accurately duplicated 
Beam control designs give the results you 
desire, whether you want the light diffused, 
concentrated, spread or a combination of 
these. Kopp Glass lenses are dimensionally 
accurate and uniform 

Write for the 24-page bulletin which 
describes Kopp products and services. 


KOPP GLASS, INC. 


Acme Electric Corp. 


Benjamin Electric Mfg. Co. 


Certified Ballast Manufacturers 


Champion Lamp Works 


Corning Glass Works 


General Electric Co., Apparatus 


General Electric Co., Lamp 


Edwin F. Guth Co. 


Kopp Glass Inc. 


Litecontrol Corp. 


Miller Co. 


Mitchell Manufacturing Co. 


Photovolt Corp. 


Rohm & Haas Co., Plastics Div. 


Smithcraft Lighting Division 


Sola Electric Co. 


Sunbeam Lighting Co. 


Superior Electric Co. 


Sylvania Electric Products Inc. 


F. W. Wakefield Brass Co. 


Westinghouse Electric Corp., Lamps 


Westinghouse Electric Corp., Lighting 
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Public Service Electric & Gas 
N 
Frederick, Sylvania Electric Products 
Bayside, L. 1. N.Y 
Jacobus, A. F.. Public Service Electric & Gas 
Co. Newark, N. J 
Kerr, John, Jr.. Public Service Electric & Gas 
Coe Newark, N. J 
Miller > Service Electric & Gas 


Service Electric & Gas 


Schiessel, J. H ADT. Co, New York 

Seiasier, Sheldon, Century Lighting, In 
York, N.Y 

Wadame BR. N Stene Mfg Co 
N.J 

Student Members 

Groves. Stanley. College of the City of New 
York, New York, N.Y 

Knoll, Jack, College of the City of New York 
New York, 

OREGON SECTION 

Associate Members 

Baxter, L. M.. Jr. L. M. Baxter Co., Portland 
tire 

Bouman, J. B *acific Power & Light Co 
Portiand, (re 

Evans, A. Graybar Electric Co, Portland 
tire 

Lindholm, E. F Portiand General Electr 
Co Salem, Ore 

Miller, A. G.. Crown Electric Supply C 
Portiand, Ore 

Pellicano, Joseph. Fluorescent Fixtures of Ca 
fornia, Portland, Ore 

Pratt. C. B., Dr., Pacifie University, Forest 
Grove, Ore 


Reis. F. M.. Pacific Power & Light Co., Pert 


land, Ore 

Schulter, J. A.. General Electric Supply Cort foot 
Portland, Ore 

Simpson, H. P., Ohio Valley Ultraviolet : t 
Cincinnati, Ohi 


Ansociate Members 
Goodfart I Fastern Electric Sales 
Philadelphia, Pa 
Hallstein, G. ¢ Jr. Sylvania Electric 
ucts, Inc., Philadelphia, Pa ay 


Victor, Alvin, Metaleraft Products © In 
Philadelphia, Pa J 
Young, 0. I Jr. Sylvania Electric Products 
In Philadelphia, Pa 


CHarren light-at-the-click-of-theiswitch! 


Prof. Quebec Technical School 
Canada 


Associate Members 


+ No waiting 
Rigacuette. G. O Major, Dept. of Pablic 
Works, Federal Government, Quebec, Que + No starters or starter troubles 


D on. dean Paul, Jules Dion Co, Quebec, Que + Lowest maintenance in fluorescent history 
+ Easy-to-handle—one man can get it throgh a door 


Que. Canada 


——— + Available in every two and four 40W fluorescent 
fixture in the entire GUTH line! 


Smith, D. L., Westinghouse Electric 


to Rochester, N. Y 


SouTHERN CALIFORNIA 

Associate Members 

Oliver. J. G., Southern California Edison 
Huntington Beach, Calif 

Raisen. T. M.. Globe Lighting Products bv 
Los Angele 

FOR FULL DETAILS, CALL YOUR NEAREST GUTH 
Los 

SOUTHWESTERN Seerton 
Associate Member 
Harral, A. M., Harral Electric Ce 


Tennessee VALLEY CHAPTER 
Member 
Ledford, Lambe 
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Twiw Secrtiow 


Associate Member 


Hurley, H. J., General Electric Supply Corp., 
Minneapolis, Minn 


Student Members 


Abele, L. G. University of Minnesota, Mie 
neapolis, Minn 


Duerr, L. J. University of Minnesota, Mia 
neapolis, Minna 
Denn, R. I University of Minnesota, Min 


neapolis, Minn 

Horne, J. B., University of Minnesota, Min 
neapolis, Minn 

Jackels, R. T.. University of Minnesota, Min 
neapolis, Minn 

Rafferty, R. J.. University of Minnesota, Min- 
neapolis, Minn 

Rauma, J. G. University of Minnesota, Min 

Minn 


neapols 


Uran CHAPTER 
Member 


Hansen, Leo A. Jr. Westinghouse Electric 
Corp. Salt Lake City, 


MICHIGAN CHAPTER 


Members 


De Winter, J A. J 
Grand Rapids, Mich 


lDaverman Co. 


Leng. 298 East Grand Kapids 

Mich 

Reed M I The Electric 
Rapids, Mich 

Stephens, J. Sylvania Electric Products 
In Detroit, Mich 


Supply Co. Grand 


Aexoriate Member 


Peterson, F. FE. Grand Rapids Store Equip 
. LIGHT DIMMING ment Corp. Grand Rapids, Mich 
EQUIPMENT Weerres New Yoru 


Asrocwate Member 


Parsons, A. K Westinghouse Electric Corp 


: Whether your auditorium is in a theatre, a school, a church or a Buffalo, N.Y 
; hotel, POWERSTAT Light Dimming Equipment “custom tailors” Student Member 
your lighting — gives you the right light for the right occasion — Shahin, G. T. University of Buffalo, Buffalo 
N. 


simply and economically 


With POWERSTAT Dimmers in your lighting circuits, you can 


dim, brighten and blend lights to get the proper effects — to 


B.B. GRADUATE AVAILABLE 
create atmospheres appropriate to the event taking place 


Top 25%. Eta Kappa Nu. age 24, single, de 


And POWERSTAT Dimmers motor-driven for remote control sires starting position with future doing light 
ng design and installation, lamp or luminaire 
by “raise-lower” switches or positioner devices give you design end Wil sear 
added convenience. The dimmer unit, installed in an out-of-the- graduate school, Available New York City for 
nterview. Address Hox 127, IDuminating Engi 
\ way place, can be controlled from neering Society, Publications Office, 51 Madison 
one or several locations. You get Ave., New York N.Y 
silent, efficient dimming, brighten- 
ing and blending of light — plus 
the convenience of flexible control POSITION WANTED 
: Recent electrica ngineering graduate seeks 
n 
locatio osition is umination field. Able to do draft 
ne aleulate interior imination and make 
POWERSTAT Dimmers are ghting measurements. Available for interview 
offered in a wide range of at which qualifications cam be discussed more 
: 4 fully. Will consider reasonable offer regardless 
ratings — for or of le Address Box 124, Illuminating 
driven control. Write today for Engineering Society, Publications Office, 51 


Madison Ave. New York 10, N. Y. 


descriptive booklets. You'll find 
it a welcome addition to your 
file on Lighting Equipment. 


Supervisor and several superior salesmen 
with technical or architecture background 
needed to handle Rambusch Decorating Com- 


FOR DETAILS, WRITE THE SUPERIOR ELECTRIC pony Kenting Metropolitan New 

BRISTOL, CONNECTICUT Commecticur West Street 

POWERSTAT WARIABL( TRANSFORMERS VOL TBOX AC POWER SUPPLIES © STABILINE VOLTAGE Gul A/ORS 


Harrison, N. Y 
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CERTIFIED FLEUR-O-LIER MANUFACTURERS, 
RLM STANDARDS INSTITUTE and CERTIFIED 
LAMP MAKERS have solved their ballast problems by 
writing CERTIFIED BALLASTS into their specifications, 


CERTIFIED 


FATIFIED BALLAST MANUFACTURERS 


7 


“tested and checked against 


af) 


When fluorescent lighting fixtures 
are equipped with Certified Ballasts, 
you and your customers are protected 


ES, “CERTIFIED” ona ballast 

means that this ballast has 
been built to exacting specifica- 
tions set up by lighting experts 
... that it has been tested, checked 
and CERTIFIED by impartial 
Electrical Testing Laboratories, Inc. 


“Certified” further means ballasts 
that are quiet in operation .. . 


protected against overheating . . . 
and long lived. 

Always specify CERTIFIED BAL- 
LASTS .. . and be sure! 
CERTIFIED BALLASTS are being 
made by ten leading ballast manu- 
facturers. Participation in the cer- 
tification program is open to any 
manufacturer wishing to qualify. 


Makers of Certified Ballasts for Fluorescent Lighting 


2116 KEITH BLDG., CLEVELAND 15, OHIO 
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FROM THE IMPROVED WESTINGHOUSE 
1000-WATT A-H12 MERCURY VAPOR LAMP 


Now, the Westinghouse A-H12 Mercury Vapor Lamp provides 50% 
longer life (3000 hours at 5 or more burning hours per start). In 


addition to providing increased life, this exc/usive Westinghouse lamp 
gives the highest efficiency of any mercury lamp operating without 
special cooling! The improved performance, lowered maintenance costs, 
and high efficiency (60 lumens per watt) enables you to plan more 
economical installations even at greater frequency of starts. Consequently, 
the lamp is more desirable than ever for a wide variety of applications. 

It is especially ideal for high bay lighting and for whiteway street 
lighting, as well as for playgrounds, parking lots, and ball parks. For 
photochemical applications, Westinghouse offers the B-H12, a mercury 
vapor lamp that is made with special ultraviolet transmitting glass. 


Westinghouse 


‘ 
= 
} 
_A-H12, of any mercury vapor 
line, write: Lamp Div., Westing-— 


